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PREFACE 


This  document  was  prepared  by  a  Task  Force  assembled  by  the  Institute  for 
Defense  Analyses  for  the  Deputy  Under  Secretary  of  Defense  for  Research  and  Advanced 
Technology  under  Contract  No.  MDA  903  84  C  0031,  Task  T-D6-563,  Task  Force  on 
Increased  Coordination  of  Service  Laboratory  Activities.  The  document,  edited  by  IDA 
personnel,  records  the  deliberations  of  the  Task  Force  and  presents  its  findings  and 
recommendations;  Volume  I  contains  the  summary  and  recommendations,  and  Volume  II 
consists  of  the  reports  of  the  working  groups.  The  recommendations  presented  here 
represent  the  consensus  view  of  the  group,  which  was  selected  to  represent  a  cross  section 
of  the  community  that  must  implement  the  recommendations.  It  was  understood 
throughout  the  evolution  of  this  report  that  dissenting  views  would  be  accepted  and 
included  in  the  report,  but  none  have  been  presented. 

This  document  was  reviewed  by  R.Adm.  Leland  S.  Kollmorgen,  USN  (Ret.), 
Gen.  Robert  T.  Marsh,  USAF  (Ret.),  and  Lt.  Gen.  Robert  L.  Moore,  USA  (Ret.)  as  a 
group,  and  also  by  Mr.  Seymour  J.  Deitchman,  IDA  consultant.  The  review  group 
included  the  following  comment  in  its  review: 

We  believe  the  recommendations  and  accompanying  action  plans  are  stated  in  clear  and 
understandable  terms  for  ease  of  implementation.  We  believe  that  the  underlying  rationale 
and  reasons  for  the  conclusions  and  recommendations  are  clearly  stated  and  adequately 
supported  with  one  possible  exception.  The  report  concludes  that  the  DoD  S&T  program 
deserves  increased  funding  support  in  view  of  the  nation's  dwindling  technological  lead 
and  our  increased  dependence  upon  such  leadership  to  support  our  national  security  policy. 

This  issue  begs  the  question  of  how  much  funding  is  enough  in  light  of  other  priorities--a 
question  which  does  not  lend  itself  to  straightforward  analysis  and  on  which  well  informed 
people  differ.  It  is  understandable  that  a  study  group  comprised  of  key  managers  of  the 
S&T  program  would  be  biased  in  favor  of  increased  support  of  their  programs.  The  report 
reflects  their  unanimous  belief  that  increased  funding  support  is  needed. 
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GLOSSARY 


A.  GENERAL  TERMINOLOGY 

Many  of  the  terms  used  to  describe  "coordination"  and  "planning"  processes  for 

science  and  technology  programs  are  subject  to  multiple  interpretations.  The  Task  Force 

adopted  the  following  definitions: 

S&T  Science  and  Technology.  The  Science  and  Technology 

Program  consists  of  the  programs  in  budget  categories  6. 1 
(Research),  6.2  (Exploratory  Development),  and  6.3A 
(Advanced  Technology  Development).  This  report  avoids 
the  use  of  the  term  Technology  Base,  which  is  often  used 
to  refer  only  to  the  6. 1  and  6.2  budget  categories,  but 
sometimes  includes  6.3A. 

S&T  Strategic  Planning  A  process  of  developing  for  the  S&T  program  a  strategy 

and  an  implementation  plan  for  achieving  an  agreed-upon 
set  of  long  range  objectives. 

S&T  Investment  Strategy  An  S&T  Investment  Strategy  establishes  technology  goals 

to  meet  stated  objectives  and  shows  the  resources  that  are 
being  applied  to  reach  those  objectives.  It  is  the 
documentation  resulting  from  the  strategic  planning 
process 

S&T  Program  Coordination  The  process  of  compiling  milestone  and  resource 

information  on  program  content  and  formulation  by  S&T 
technology  areas  across  all  DoD  Services  and  Agencies 
(such  compilations  are  sometimes  called  "Technology 
Roadmaps"). 

Technical  Coordination  The  exchange  of  technical  information,  often  at  the 

working  ("bench")  level. 

See  "S&T  Program  Coordination." 


Roadmaps 


B.  ACRONYMS 


ASBREM 

Armed  Services  Biomedical  Research  Evaluation  and 
Management  Committee 

ATTD 

Advanced  Technology  Transition  Demonstration 

BTI 

Balanced  Technology  Initiative 

C^I 

Command,  Control,  Communications,  and  Intelligence 

CBW 

Chemical  Biological  Warfare 

CDI 

Conventional  Defense  Initiative 

CINC 

Commander  in  Chief 

CW/CBD 

Chemical  Warfare/Chemical  Biological  Defense 

DAB 

Defense  Acquisition  Board 

DARPA 

Defense  Advanced  Research  Projects  Agency 

DIA 

Defense  Intelligence  Agency 

DDR&E 

Director,  Defense  Research  and  Engineering 

DNA 

Defense  Nuclear  Agency 

DSB 

Defense  Science  Board 

DUSD/R&AT 

Deputy  Under  Secretary  of  Defense,  Research  and 
Advanced  Technology 

EMP/EMI 

Electromagnetic  Pulse/Electromagnetic  Interference 

EW 

Electronic  Warfare 

FFRDC 

Federally  Funded  Research  and  Development  Center 

FSED 

Full  Scale  Engineering  Development 

FYDP 

Five-Year  Defense  Plan 

IR&D 

Independent  Research  and  Development 

JDL 

Joint  Directors  of  Laboratories 

JLC 

Joint  Logistics  Commanders 

JSCERDCG 

Joint  Services  Civil  Engineering  Research  and 
Development  Coordinating  Group 

JSRG-CW/CBD-RDA 

Joint  Services  Review  Group  -  Chemical  Warfare  and 
Chemical-Biological  Defense  -  Research,  Development  and 
Acquisition 

MCP 

Military  Construction  Programs 

xii 


NASA 

NSF 


National  Aeronautics  and  Space  Administration 
National  Science  Foundation 


OSD 

Office  of  the  Secretary  of  Defense 

OTA 

Office  of  Technology  Assessment 

POM 

Program  Objectives  Memorandum 

PPBS 

Planning,  Programming,  and  Budgeting  System 

R&AT 

Research  and  Advanced  Technology 

R&D 

Research  and  Development 

RDA 

Research,  Development  and  Acquisition 

RDT&E 

Reserch,  Development,  Test,  and  Engineering 

SDI 

Strategic  Defense  Initiative 

SECDEF 

Secretary  of  Defense 

SPO 

System  Program  Office 

TCG 

Technology  Coordinating  Group 

TCP 

Technology  Coordinating  Panel 

TD 

Technical  Director 

TOA 

Total  Obligational  Authority 

USD(A) 

Under  Secretary  of  Defense  (Acquisition) 

Section  I 


WORKING  GROUP  A,  STRATEGIC  PLANNING 


WORKING  GROUP  A,  STRATEGIC  PLANNING 


A.  INTRODUCTION 
1 .  Background 

The  Task  Force  for  Improved  Coordination  of  DoD  Science  and  Technology 
Programs  was  formed  in  order  to  develop  a  strategy  and  implementation  plan  for  improving 
the  overall  coordination  of  Science  and  Technology  (S&T)  Programs  within  the  Department 
of  Defense.  There  is  currently  no  forum  that  provides  a  coordinated,  overall  picture  of 
DoD  technology  efforts  that  supports  a  long-term  coordinated  military  plan  for  the  future 
protection  of  our  country. 

There  is  a  need  for  a  strong,  focused,  and  coordinated  S&T  program  to  support  our 
policy  of  reliance  on  superior  technological  capability  in  all  aspects  of  our  military  forces. 
In  an  era  when  budgets  are  declining  and  our  major  adversary  is  closing  the  technology 
gap,  it  is  of  vital  importance  that  our  S&T  resources  be  expended  wisely.  The  objective  of 
the  Task  Force  is  to  recommend  ways  in  which  the  allocation  of  resources  to  S&T 
programs  can  be  made  more  effective. 

2  .  Charter  and  Participants 

To  address  this  problem  and  develop  a  strategy  and  implementation  plan  for 
improving  coordination  of  resources  and  responsibilities  among  DoD  laboratories,  the  Core 
Group  of  this  Task  Force  identified  three  major  areas:  (1)  strategic  planning,  (2) 
coordination  mechanisms,  and  (3)  advocacy  for  S&T  programs.  Working  Groups  were 
charted  to  address  these  areas.  This  report  presents  the  findings  and  recommendation  of 
Working  Group  A,  which  was  chartered  to  address  the  strategic  planning  issues.  The 
charter  for  Working  Group  A  included  the  following  objective: 

To  recommend  ways  in  which  strategic  planning  of  Science  and  Technology  (S&T) 

Programs  can  be  improved  and  coordinated  throughout  DoD. 
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The  working  group  was  instructed  to  address,  at  a  minimum,  the  following  four  issues: 

1 .  What  should  be  the  OSD  role  in  strategic  S&T  planning? 

2  What  should  a  Service  strategic  S&T  plan  contain  (e.g.,  time  horizon,  level  of 
detail)? 

3 .  How  should  Service  strategic  S&T  plans  be  coordinated? 

4.  How  should  the  effectiveness  of  the  strategic  planning  process  be  measured? 

A  complete  list  of  members  of  Working  Group  A  is  given  in  Appendix  A, 

3 .  Activities 

What  follows  is  a  brief  chronological  summary  of  Working  Group  A  activities. 
The  Working  Group  met  five  times  between  February  and  June  1988.  The  first  meeting  of 
Working  Group  A  was  spent  exploring  the  assigned  issues  in  detail.  The  group 
decomposed  the  issues  further  and  agreed  to  write  "white  papers"  on  selected  topics.  At 
the  second  meeting,  presentations  were  made  by: 

•  Ray  Siewert  1987  DSB  Study  on  Tech  Base  Management 

•  Len  Sullivan  Goals  for  Long  Range  Planning  of  S&T  Programs 

•  Alan  Shaw  OTA  Study  of  the  Defense  Tech  Base 

•  Henry  VeUcoff  Army  Rotocraft  Program  Strategic  Planning  Process 

Following  the  presentations  the  group  reviewed  the  homework  assigned  at  the  first 
meeting.  Issues  1  and  2  were  identified  as  the  most  important  issues.  Writing  assignments 
were  made  so  a  draft  report  could  be  put  together  by  the  third  meeting.  The  third  meeting 
started  with  a  presentation  by  Dr.  Kristin  Hessenius  on  strategic  planning  at  NASA  Ames 
Research  Center.  After  a  discussion  of  the  presentation  the  group  reviewed  the  first  draft 
report  and  developed  preliminary  recommendations  to  be  presented  to  the  Core  Group.  At 
the  fourth  meeting  the  Working  Group  received  feedback  from  the  Core  Group  and  heard 
about  briefings  given  to  R&AT  and  DDR&E.  Small  subgroups  formed  to  address  the 
remaining  issues.  The  final  meeting  of  Working  Group  A  was  spent  on  a  detailed  review 
of  the  Working  Group  recommendations.  The  detailed  results  of  the  group's  deliberations 
are  contained  in  the  following  sections. 
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B.  FINDINGS 


1 .  There  Are  Existing  S&T  Planning  Processes 

There  is  a  significant  amount  of  long-range  planning  currently  going  on  within  each 
of  the  Services  (see  Appendices  B,  C,  and  D).  The  lowest  level  at  which  this  planning 
occurs  usually  includes  two  perspectives; 

( 1 )  A  five-year  business  plan 

(2)  A  10-20  year  strategic  (corporate)  plan. 

The  purpose  of  these  plans  has  historically  been  to  guide  the  investment  of 
resources  of  centers  within  each  Service.  Recently  the  R&D  centers,  as  well  as  the 
Services,  have  been  developing  S&T  plans  and  strategies  as  integral  parts  of  their  business 
plans.  These  efforts  are,  at  the  moment,  pursued  independently  within  each  of  the  Services 
and,  to  some  degree,  independently  at  the  R&D  center  level. 

2 .  Current  Investment  Strategy  Reviews  Du  Not  Provide  Adequate 
Guidance 

Typically,  DUSD  (R&AT)  conducts  an  annual  investment  strategy  review  of  each 
Service  lasting  2-3  days.  The  appropriate  Service  Director  of  Laboratories  provide  an 
overview  of  the  Service  S&T  Program  followed  by  laboratory  briefings  which  cover  the 
following:  mission  statement;  people  and  funding  trends;  facilities,  including  Military 
Construction  Programs;  selected  major  technology  thrusts;  accomplishments,  transition 
effort,  and  new  starts.  Specific  guidance  is  not  provided  for  an  investment  strategy,  but 
only  for  DUSD/R&AT  reviews. 

3 .  There  Are  Important  Weaknesses  in  the  Current  Process 

This  process  has  several  shortcomings.  First,  in  the  absence  of  specific  planning 
guidance,  it  is  difficult  to  assess,  other  than  by  technical  merit,  the  individual  Service 
investment  strategies  and  their  relation  to  overall  DoD  objectives.  Since  each  Service  is 
reviewed  separately,  their  relationship  to  each  other  is  also  difficult  to  assess. 
Furthermore,  other  than  the  verbal  comments  received  from  R&AT  during  the  actual 
review,  no  formal  or  written  feedback  is  provided  to  the  Services.  Thus  the  investment 
strategy  reviews  primarily  serve  an  information  gathering  function. 

There  is  strong  interaction  at  the  programmatic  level  between  the  Services  and  the 
defense  agencies  such  as  DARPA,  and  technology  base  programs  of  these  agencies  are 
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generally  complementary  to  Service  programs.  If,  however,  these  agencies  have  their  own 
investment  strategies,  it  is  not  apparent  to  the  Services.  Although  programs  are  coordinated 
at  the  working  level,  any  high-level  reviews  seldom  involve  the  Services.  Considering  the 
extent  and  impact  of  their  programs,  the  investment  strategies  of  other  DoD  agencies  should 
be  reviewed  at  the  same  level  as  the  Service  investment  strategies,  and  should  be  factored 
into  an  overall  DoD  strategy.  In  the  absence  of  such  inputs  and  reviews  OSD  cannot 
perform  a  complete  assessment  of  the  objectives,  priorities,  and  merit  of  the  total  DoD 
science  and  technology  program. 

4 .  There  Is  A  Need  For  DoD-Wide  Strategic  Planning 

A  DoD-wide  investment  strategy  is  needed  that  would  tie  together  the  investment 
strategies  as  they  currently  exist  in  the  Services  and  Agencies.  Strategic  planning  must  be 
seen  as  a  necessary  part  of  the  S&T  program  execution.  It  involves  establishing  and 
keeping  current  (1)  an  S&T  guidance  document  that  sets  forth  near-  and  far-term 
operational  objectives  and  (2)  an  investment  strategy  that  establishes  technology  goals  to 
meet  these  objectives.  Strategic  planning  also  involves  getting  feedback  from  the 
technology  programming  and  resource  allocation  that  is  carried  out  to  meet  the  technology 
goals.  The  feedback  from  these  execution  phases  to  the  guidance  and  investment  strategy 
is  necessary  to  identify  any  disconnects  that  need  remedial  action  either  by  modifying  the 
strategy  or  changing  priorities  in  the  execution  process.  If  the  strategic  planning  process  is 
to  be  effective,  senior  management  must  be  actively  involved. 

C .  POLICY  RECOMMENDATIONS 

The  Secretary  of  Defense  should  reaffirm  that  a  strong  S&T  program  is  essential  to 
support  our  policy  of  maintaining  technological  superiority  in  our  war-fighting  capabilities. 
It  is  imperative  that  the  S&T  program  be  carefully  focused  on  both  near-  and  far-term  needs 
so  as  to  achieve  the  maximum  returns  on  its  investments.  To  this  end,  it  is  recommended 
that  the  Secretary  of  Defense  establish  a  DoD-wide  S&T  strategic  planning  process  under 
the  direction  of  USD(A)  and  DDR&E.  The  following  specific  actions  need  to  be  taken: 

1 .  DoD  S&T  Guidance 

USD(A)  should  initiate  and  lead  a  participative  and  iterative  process,  executed  by 
DDR&E,  to  pnxiuce  DoD  S&T  Guidance.  The  participants  in  this  process  must  include  the 
appropriate  S&T  Program  Secretariats  of  the  Services,  the  Directors  of  the  S&T  activities 
from  the  Services  and  other  DoD  agencies,  representatives  from  the  JCS,  and 
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representatives  from  the  Intelligence  communities.  The  centerpiece  of  this  process  will  be  a 
document  which  should  be  used  to  formulate  the  S&T  portion  of  the  Defense  Guidance  and 
is  also  used  by  the  Services  and  Agencies  to  guide  the  development  of  their  Investment 
Strategies. 

The  DoD  S&T  Guidance  should  be  developed  from: 

•  the  projected  threat 

•  militaiy/defense  strategy 

•  operational  needs  and  utility 

•  technological  opportunities 

•  high  level  guidance  (e.g.,  the  President,  Congress,  Secretary  of  Defense) 

•  the  non-DoD  sector  (e.g.,  industry,  academia,  foreign) 

•  prior  year  DoD  S&T  Guidance,  investment  strategies  and  programmatic 
assessments. 

2.  Service/Agency  Investment  Strategies 

USD(A)  should  direct  the  EXaD  Services  and  Agencies  conducting  S&T  programs  to 
develop  S&T  Investment  Strategies  guided  by  and  consistent  with  the  DoD  S&T  Guidance 
and  submit  them  for  review. 

These  strategies  should  contain  discussions  of  the  following  areas  showing  the 
current  and  planned  resources  being  applied  to  meet  the  objeedves  set  forth  in  the  DoD 
S&T  Guidance. 

•  existing  and  projected  war-fighting  environment 

•  operational  capabilities 

•  broad  system  concepts 

•  key  technology  goals. 

3.  Investment  Strategy  Reviews 

USD(A)  and  the  other  participants  in  the  formulation  of  the  DoD  S&T  Guidance 
should  review  Service/ Agency  investment  strategies  to  ensure  that  they: 

•  are  consistent  with  the  DoD  S&T  Guidance; 

•  are  coordinated  across  other  Services  and  agencies,  resolving  conflicts  and 
assigning  leadership  responsibilities; 
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•  identify  missing  elements  in  the  technology  goals  compared  to  the  operational 
objectives;  and 

•  set  priorities  and  resource  allocations  with  respect  to  technology  goals,  the 
industrial  technology  base,  and  support  to  academia. 

The  result  of  this  process  will  be  a  document  containing  the  DoD  S&T  Guidance, 
the  Service/ Agency  Investment  Strategies  and  a  summary  chapter  of  the  consolidated  DoD 
investment  strategy.  This  document  will  be  referred  to  as  the  DoD  S&T  Investment 
Strategy. 

An  overview  of  the  proposed  process  appears  in  Figure  I-l. 


Projected  threat 
Military/defense  strategy 
Operational  utility 
Technological  opportunities 
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•See  Section  II.  Working  Group  B,  for  Program  Coordination  details. 
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Figure  1-1.  Process  to  Develop  a  Coordinated  DoD  S&T  Investment  Strategy 
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D.  IMPLEMENTATION  PLAN 


1 .  The  DoD  S&T  Guidance 

S&T  guidance  must  be  responsive  to  existing  and  projected  threats,  result  in 
improved  war  fighting  capabilities,  and  provide  a  long-term  (10-20  year)  view.  Part  of  the 
guidance  will  be  specific  development  goals  which  will  assure  the  availability  of  mature 
technologies  to  meet  future  threats  and  support  national  objectives.  Specific  10-20  year 
development  goals  will  focus  numerous  S&T  efforts  and  spawn  new  ones  to  fill  gaps  in  the 
S&T  program.  Some  example  objectives  are: 

a.  A  real-time  global  capability  to  detect,  track,  and  identify  low  observables. 

b .  Survivable,  adaptive  communication  capability. 

c.  Rapid,  worldwide  deployment  of  forces  within  hours. 

Such  broad  requirements  should  provide  sufficient  direction  for  the  Services  and 
other  DoD  agencies  to  develop  the  technology  goals  for  new  or  improved  sensors, 
weapons,  platforms,  etc.,  along  with  supporting  technologies  in  electronics,  materials, 
propulsion,  structures,  etc.  Clearly,  both  near-  and  long-term  goals  for  S&T  must  be 
driven  by  the  need  to  respond  to  existing  and  projected  threats.  The  long-term  goals  should 
challenge  the  S&T  community  to  be  innovative  in  providing  new  war-fighting  capabilities 
that  can  impact  national  security  objectives  expressed  in  the  DoD  S&T  Guidance. 

In  establishing  this  guidance,  OSD  must  base  it  upon  inputs  from  the  technologists 
(S&T  Programs),  the  operators  (JCS),  and  the  intelligence  community.  Only  through 
dialogue  between  these  communities  can  there  be  a  realistic  identification  of  existing  and 
projected  threats  and  a  clear  definition  of  promising  technologies  and  serious  military 
shortfalls. 

The  DoD  S&T  Guidance  should  be  developed  from  (1)  the  projected  threat  (military 
planners);  (2)  military/defense  strategy  (the  JCS);  (3)  operational  utility  (CINCs);  (4) 
technological  opportunities  (technologists);  (5)  high  level  guidance  (the  President, 
Congress,  Secretary  of  Defense);  (6)  the  non-DoD  sector  (e.g.,  industry,  academia,  etc.); 
and  (7)  prior  year  DoD  S&T  guidance,  investment  strategies,  and  programmatic 
assessments.  The  guidance  should  focus  on  three  distinct  time  frames: 

Near  Term  -  current  system  upgrades; 

Mid  Term  -  next  generation  systems;  and 

Far  Term  -  notional  systems/new  concepts. 
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The  near-  and  mid-term  time  frames  will  provide  for  the  exploitation  of  current  and  the 
pervasive  technologies  while  the  far  term  primarily  provides  for  technology  push. 
Together,  an  emphasis  on  all  the  three  time  frames  will  help  to  prevent  technological 
surprise  and  provide  a  more  structured  framework  for  the  transition  of  technology  to 
operational  systems. 

The  DoD  S&T  Guidance  should  contain  treatments  of  the  following  subjects: 

1 .  Projected  External  Environment 

•  geopolitical,  economic,  technological  environments 

•  projected  threat 

•  strategy  modifications 

•  manufacturing  and  technology  base. 

2.  Operational  Considerations 

•  future  war  fighting  environment 

•  mission  requirement  changes. 

3 .  Required  Military  Capabilities 

•  near  term  -  provide  technology  for  readiness  and  to  fix  deficiencies 

•  mid  term  -  provide  technology  to  improved  effectiveness  (e.g.,  performance, 
cost,  supportabiUty) 

•  far  term  -  provide  technology  for  new  war  fighting  capabilities 

•  Service  unique  capabilities  (where  appropriate). 

4.  National  Level  Thrusts 

•  technology  initiatives 

•  inter-departmental  coordination. 

The  DoD  S&T  Guidance  should  be  developed  by  a  group  chaired  by  the 
DUSD/R&AT  (chairman)  and  including  the  Service  Deputies  for  S&T,  the  Deputy  Director 
of  the  DIA,  and  the  Deputy  Director  of  DARPA.  (The  current  S&T  committee  for  the  DAB 
contains  the  core  of  this  group.) 

The  guidance  should  be  reviewed  and  approved  at  a  senior  level,  specifically: 
DDR&E,  the  appropriate  S&T  Program  Secretariats  of  the  Services,  the  Directors  of  S&T 
activities  from  the  Services  and  other  DoD  agencies,  representatives  from  the  JCS,  and 
representatives  from  the  Intelligence  communities.  DDR&E,  under  the  authority  of  the 
USD(A),  will  then  issue  the  DoD  S&T  Guidance  to  the  Services  and  other  DoD  Agencies 
and  direct  them  to  develop  coordinated  investment  strategies.  This  guidance  document 
should  also  be  used  as  input  to  the  broader  Defense  Guidance  issued  by  the  Secretary  of 
Defense  and  the  more  detailed  operational  objectives  documents  issued  by  the  JCS. 
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Establishment  of  the  first  DoD  S&T  Guidance  document  will  be  the  most  difficult; 
thereafter,  except  for  ad  hoc  policies  and  directives  (e.g.,  training  and  education),  the 
guidance  should  not  change  rapidly  from  year  to  year  unless  there  are  sudden  changes  in 
the  threat,  national  policy,  funding,  or  technological  capabilities. 

2 .  The  Service/Agency  Investment  Strategies 

Upon  receipt  of  the  DoD  S&T  Guidance,  the  Service  Secretaries  and  DoD  Agency 
Directors  should  prepare  specific  guidance  for  their  respective  organizations,  adding  then- 
vision  of  specific  Service/ Agency  needs.  The  Services  and  Agencies  will  then  develop 
their  individual  S&T  Investment  Strategies.  This  is  much  in  the  same  way  as  is  currently 
done,  but  with  a  consistent  scope  and  guided  by  the  DoD  S&T  Guidance.  The  S&T 
Investment  Strategies  will  then  be  presented  to  DDR&E  for  review.  The  Service/Agcncy 
Investment  Strategies  should  focus  on  the  same  time  frames  as  the  DoD  S&T  Guidance: 

Near  Term  -  current  system  upgrades 

Mid  Term  -  next  generation  systems 

Far  Term  -  notional  systems/new  concepts. 

It  is  recommended  that  the  S&T  Investment  Strategies  address  specific  goals,  with 
summaries  of  mission  and  technology  areas  and  assessments  of  program  risk.  They 
should  reflect  coordination  among  the  Services  and  Agencies  and  provide  guidance  to  field 
activities  regarding  research  and  development  and  technology  transition,  including  current 
and  planned  resources.  The  S&T  Investment  Strategies  should  contain  discussions  of  the 
following  areas: 

1 .  Existing  and  projected  war  fighting  environment 

•  based  on  DoD  S&T  Guidance 

•  Service  specific. 

2.  Operational  requirements 

•  mission  impact 

•  capabilities  needed. 

3 .  Broad  system  concepts 

•  to  meet  war  fighting  options 

•  to  overcome  performance  shortfalls. 
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4.  Key  Technology  Thrusts 

•  permit  system  options 

•  fill  gaps  in  capabilities 

•  exploit  emerging  technologies. 

The  technology  thrusts  described  in  (4)  will  be  directed  toward  the  operational  and 
broad  system  concepts  described  rather  than  at  the  programmatic  level. 

3 .  OSD  Investment  Strategy  Review 

The  Service/ Agency  S&T  Investment  Strategies  snould  be  reviewed  by  DDR&E  to 
assure  they  are  coordinated  and  consistent  with  the  DoD  S&T  guidance.  The  investment 
strategies  should  be  reviewed  together  with  mandatory  attendance  by  all  Services/ Agencies. 
This  will  enable  DDR&E  to  assure  joint  Service  and/or  Service/Agency  programs,  where 
appropriate,  are  initiated  and  any  gaps  or  overlaps  in  the  overall  S&T  Program  are 
identified.  Some  iteration  will  be  necessary  to  achieve  coordinated  investment  strategies. 
When  satisfied  that  the  individual  investment  strategies  are  coordinated,  OSD  should 
document  this  in  a  DoD  S&T  Investment  Strategy  document.  The  DoD  Investment 
Strategy  consists  of  the  DoD  S&T  Guidance  combined  with  the  Service/ Agency  Investment 
Strategies  and  a  summary  chapter  of  the  consolidated  DoD  investment  strategy. 

4 .  Measurement  of  S&T  Planning  Effectiveness  by  Feedback 

The  fundamental  criterion  for  S&T  planning  effectiveness  is  the  degree  to  which 
technology  is  made  available  to  address  operational  shortfalls.  The  major  process  for 
measuring  effectiveness  is  contained  in  feedback  from  the  program  coordination  process  to 
the  investment  strategy,  which  is  part  of  the  review  process  shown  in  Figure  1,  above. 
This  will  illuminate  progress  by  the  Services  and  Agencies  in  executed  programs  toward 
the  planned  goals  set  forth  in  the  Investment  Strategy.  A  direct  measure  of  progress  over 
time  is  the  successful  insertion  of  technology  into  operational  systems. 

5 .  The  Benefits  of  Strategic  Planning 

If  the  planning  process  recommended  above  is  effective,  then: 

•  Instances  of  technological  surprise  will  be  infrequent,  and  hence  major 
redirection  in  the  S&T  program  will  be  infrequent. 

•  Little  real  duplication  of  research  topics  and  facilities  within  and  between 
Services  will  be  found. 
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•  S&T  budgets  and  level  of  effort  will  be  stable  within  the  constraints  of  the 
federal  budget  cycle  as  a  fraction  of  DoD  TOA. 

•  S&T  advocacy  by  OSD  and  Congress  will  become  stronger  since  S&T  will 
become  more  apparently  integral  with  the  total  RDT&E  program  and  more 
readily  justified. 

•  Time  for  technology  transition  will  be  reduced  and  a  greater  fraction  of  the 
S&T  projects  will  make  the  transition  to  development  programs. 

•  Centers  of  expertise,  in  particular  technology  areas,  will  develop  and  will  gain 
intra-  and  inter-Service  recognition  for  leadership  in  specific  areas. 

•  It  will  become  increasingly  possible  to  attract  and  retain  highly  talented 
scientists  and  engineers  in  needed  disciplines  due  to  the  clear  definition  and 
stability  of  research  missions. 

•  There  will  be  an  increase  in  the  formation  of  stable  defense  laboratory/ 
university/industry  teams  in  specific  technology  areas  with  well-defined  roles 
for  each. 


1-11 


Appendix  A 


WORKING  GROUP  A  MEMBERS 


WORKING  GROUP  A  MEMBERS 


•  Mr.  Donald  Ciffone 

Chief,  Advance  Sys  Research  Office 

Aviation  Research  &  Technology  Act 

Ames  Res.  Ctr,  MS  219-3 

Moffet  Field,  CA  94035-1099 

Telephone: 

Autovon; 

FTS 

(415)  694-5581 
359-5581 
464-5581 

•  Dr.  Fred  Diamond 

Chief  Scientist 

RADC/CA 

Griffiss  AFB  Rome  NY  13441 

Telephone: 

Autovon: 

(315)  330-4512 
587-4512 

•  Mr.  Gary  DuBro 

Dep  Dir  for  Studies  Analysis,  ONT 

Ballston  Towers  #1  Rm  502 

800  N  Quincy  St. 

Arlington  Va  22217-5000 

Telephone: 

Autovon: 

(703)  696-4453 
226-4453 

•  Dr.  Paris  Genalis,  R&AT 

Staff  Specialist,  IR&D,  Emerging  Technology 

The  Pentagon,  Room  3D367 

Washington  DC  20301-3080 

Telephone: 

Autovon: 

(202)  694-0205 
224-0205 

•  Mr.  A1  Goldstayn 

Director  of  Plans  &  Programs 

DCS/Tech  &  Plans 

HQ  AFSC/XTX 

Andrews  AFB  MD  20334-5000 

Telephone: 

Autovon: 

(301)  981-5445 
858-5445 

•  Dr.  John  Harrison 

POBox  631 

Chief,  Environmental  Laboratory 

US  Army  Engineer  Waterways  Experiment  Station 
Vicksburg  MS  39180 

Telqjhone: 

Autovon: 

(601)  634-3227 
Do  Not  Have 

•  Mr.  Don  Hart 

Deputy  Director 

AFSTC/CV 

Telephone: 

Autovon: 

(505)  846-0862 
246-0862 

Kirtland  AFB  NM  871 17 

•  Dr.  Paul  Kurtz 

Head,  R&T  Department 
Naval  Coastal  Systems  Center 
Panama  City  FL  32407-5000 


Telephone;  (904)  234-4660 
Autovon:  436-4660 


•  Col.  Carl  E.  Pedersen 
Commander 

US  Army  Medical  Materiel  Development  Activity 
Fort  Detrick 

Frederick  MD  21701-5012 

•  Mr.  James  Predham 

DCS  for  Corporate  Technology 

LABCOM 

Attn:  AMSLC-CT 

2800  Powder  Mill  Road 

AdelphiMD  20738- 1145 

•  Dr.  Stephen  Sacks 
Tech  Base  Manager 
Code  1006 

Naval  Research  Laboratory 
Washington  DC  20375 

•  Dr.  Daniel  N.  Viccione 

Center  Mgr  for  Tech  Base  Programs 
Code  OlV,  Bldg  101 
Naval  Underwater  Systems  Center 
Newport  RI 02841 

•  Dr.  Billy  Welch 

Chief  Scientist,  Human  System  Div. 

HSD/CA 

Brooks  AFB  San  Antonio  TX  78235 

•  Mr.  E>oug  R.  Wilder 

Manager  of  Commercial  Business  Analysis 
IBM  Federal  Systems  Division 
6600  Rockledge  Drive  MS  412 
Bethesda  MD  20854 

•  Dr.  Elihu  Zimet 

DirectOT,  AAW/ASUW/SAT  Directorate 
Office  of  Naval  Technology 
800  N.  Quincy  Street 
Arlington  VA  22217 


Telephone;  (301)  663-7643 
Autovon:  343-7643 


Telephone:  (301)  394-4315 
Autovon;  290-4315 


Telephone;  (202)  767-3666 
Autovon:  297-3666 


Telephone:  (401)  841-4356 
Autovon:  948-4356 


Telephone:  (512)  536-2903 
Autovon:  240-2903 


Telephone  (301)  493-1619 


Telephone:  (703)  696-4771 
Autovon:  226-4771 


I-A-2 


Appendix  B 


ARMY  LONG-RANGE  S&T  PLANNING  PROCESS 


ARMY  LONG-RANGE  S&T  PLANNING  PROCESS 


The  Army's  long  range  Science  and  Technology  planning  process  begins  with  the 
identification  of  an  overall  strategy  for  funds  allocation  among  the  competing  claimants  on 
the  Army's  technology  base  resources  and  ends  with  the  actual  allocation  of  these  resources 
to  specific  program  elements  for  execution.  In  between  are  a  series  of  ever  more  focused 
reviews  to  translate  the  strategy  into  action.  The  rest  of  this  appendix  contains  the 
Executive  Summary  of  one  such  review.  It  describes  the  process  and  outcomes  of  the 
Army  Technology  Base  Investment  Strategy  Conference  that  was  held  from  22  February  to 
4  March  1988.  The  purpose  of  this  conference  was  to  provide  the  long  range  direction  to 
the  Army  technology  base.  The  results  of  this  conference,  along  with  shorter  range  goals 
determined  at  prior  reviews,  will  be  implemented  in  the  total  Army  Technology  Base 
Investment  Strategy  to  be  provided  to  OSD  in  September  1988. 

Note  that  references  to  Volumes  1, 2,  etc.,  refer  to  the  complete  Proceedings  of  that 
meeting.  Also  note  that  "technology  base"  in  this  document  refers  to  the  6.1,  6.2,  and 
6.3A  programs,  i.e.,  it  is  the  Science  and  Technology  program  in  the  Task  Force's 
definition  (see  Glossary). 
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EXECUTIVE  SUMMARY 
I.  INTRODUCTION 
Conference  Content  and  Process 


A.  Tech  Base  Investment  Strategy 

For  some  time  the  Army  Materiel  Command  has  been  working  to  implement  a  long-term  strategy  for 
investing  the  Army’s  technology  base  resources.  This  evolving  strategy  has  a  central  goal  of  apportioning 
technology  resources  across  four  generic  areas  of  investment.  These  four  areas  are: 

•  Emerging  Technologies 

•  Chronic  Problems 

•  Supporting  Capabilities 

■  Next  Generation  and  Notional  Systems 


The  resource  apportionment  goal  is  depicted  in  the  following  figure. 


TECHNOLOGY  BASE  INVESTMENT  STRATEGY 


A  few  words  of  definition  are  in  order  to  put  the  tech  base  strategy  and  the  conference  in  perspective. 
Emerging  ‘Rduiologies  are  technology  areas  in  which  significant  changes  in  technical  capabilities  are  occurring 
as  a  result  of  research  in  academia,  industry,  or  government.  Emerging  technologies  may  also  be  technologies 
that  are  somewhat  mature,  but  are  seen  as  having  growing  relevance  to  the  operations  of  the  Army. 
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Chronic  Problems  are  those  operadonaiyteduiica]  problems  for  which  no  adequate  solution  has  been 
found.  Metal  corrosion  or  rust  is  a  classic  example  of  such  a  chronic  problem. 

Supporting  Capabilities  are  those  infrastructure  investments  required  as  the  cost  of  doing  business. 
For  example,  simulator  or  materials  processing  laboratories  are  needed  just  to  be  in  a  technology  endeavor. 

The  fourth  category  of  investment  is  Next  Generation/Notional  Systems  demonstrations,  in  hardware 
and  software,  of  new  military  capabilities.  It  is  in  this  investment  category  where  diverse  technologies  are 
assembled  and  integrated  to  demonstrate  that  technical  barriers  have  been  overcome  and  that  a  new  military 
capability  is  achievable. 


B.  Tech  Base  Investmera  Strategy  (TBIS)  Conference 

The  Technology  Base  Investment  Strategy  Confereitce  was  a  two-week  review  and  synthesis  effort  wherein 
the  Army  technology  community  reviewed  ten  selected  emerging  technologies,  and  speculated  how  such 
technologies  could  be  applied  to  future  notional  systems.  The  conference  was  but  one  event  in  a  sequence 
leading  to  decisions  on  resource  investment.  Other  events  in  the  sequence  are  war  games  to  scope  the  con¬ 
tribution  of  notional  systems  of  war-fighting  capabilities  and  the  whole  5-year  programming  and  budgeting  * 

process. 

1.  The  TBIS  Conference  was  held  at  the  Kossiakoff  Conference  and  Education  Center,  Applied  Physics 
Laboratory,  The  Johns  Hopkins  University,  Laurel,  Maryland,  during  the  2-week  period  of  22  February 
through  4  March  1988.  The  conference  focused  on  the  ten  emerging  technologies  identified  in  the  figure. 

The  conference  program  was  structured  to  provide  approximately  4-hour  blocks  of  time  for  the  review  ’ 

of  each  emerging  technology.  The  information  presented  in  these  reviews  is  provided  in  detail  in  Volume  1, 

Parts  A,  B,  and  C,  of  the  Conference  Proceedings. 

2.  The  TBIS  Conferenoe  was  planned  to  achieve  a  second  objective,  namely  the  synthesis  of  notional  systems 

embodying  the  developments  in  the  emerging  technologies.  Vforldng  groups  were  established  at  the  begin¬ 
ning  of  the  2-week  conference.  These  working  groups  met  regularly,  during  the  2  weeks,  to  “brainstorm”  I 

new  system  concepts  utilizing  ideas  prompted  by  the  presentations  on  the  state-of-the-art  in  the  emerging 

technologies.  There  was  a  working  group  for  each  of  the  following  broad  areas; 

•  Lethality 

•  Mobility 

■  Battlefield  Support 

•  C’l  < 

A  fifth  working  group  was  formed  to  plan  the  “play"  of  the  synthesized  notional  systems  in  a  seminar 
war  game.  The  results  of  the  work  of  these  five  groups  are  contained  in  Volume  2. 

3.  To  assure  that  the  notional  systems  synthesis  of  the  working  groups  considered  more  than  the  evolution 

(and  revolution)  in  technologies,  the  conference  also  included  briefings  on  contemporary  developments  in  { 

operational  and  tactical  doctrine  within  the  Army,  and  national  security  policy  at  the  national  level.  The 
salient  points  of  these  presentations  are  provided  as  follows  and  in  detail  in  the  introduction  to  the  panel 
proceedings  (Volume  1). 
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n.  STRATEGY,  DOCTRINE,  AND  TACTICS 

A.  A  review  of  the  current  force  structure  of  the  Army  and  its  current  modernization  efforts  reveals  one 
central  conclusion:  The  U.S.  Army  is  focused  on  hi^  intensity  conflict  in  Europe.  It  can  be  concluded 
that  nearly  all  equipment  developments  and  acquisitions  are  driven  by  possible  conflicts  in  Europe  against 
forces  of  the  ^rsaw  Pact.  The  result  is  a  heavy  force,  not  easily  relocatable  to  other  parts  of  the  world. 

Another  observation  that  can  be  made  is  that  the  systems  and  tactics  are  Iceyed  to  operations  on  open 
ground.  This  has  some  historical  precedence,  for  traditionally  armies  have  been  trained  and  equipped  to 
fight  on  open  ground,  while  avoiding  villages  and  cities. 

However,  recent  economic  developments  have  led  to  European  urban  sprawl  and  industrialization. 
One  can  therefore  conclude  that,  in  Europe  at  least,  there  is  a  high  likelihood  for  urban  warfare.  Thus, 
future  Army  forces  ought  to  be  adaptable  to  fighting  in  cities  and  towns.  A  further  implication  is  the  need 
for  systems  that  are  adaptable  to  the  short  engagement  ranges  of  urban  warfare,  and  that  operations  will 
fldl  to  small  units  for  execution. 


B.  While  the  U.S.  Army  force  structure  has  been  focused  on  high  intensity  conflict  in  Europe,  the  Army 
may  be  called  upon  for  missions  around  the  world.  This  means  that  greater  attention  must  be  paid  to  the 
need  of  an  “expeditionary  force,"  one  that  is  capable  of  quickly  establishing  combat  power  in  a  new  theater 
of  operations.  This  infers  that  the  logistics  growth  associated  with  heavy  forces  must  be  eliminated,  and 
new  systems  must  be  maintaiiuble  without  a  dedicated  support  structure. 


C  At  the  present  time  the  national  security  leadership  is  implementing  a  security  piaiming  and  resource 
allocation  approach  called  “competitive  strategies.”  Competitive  strategies  requires  an  analysis  of  the  strengths 
and  weaknesses  of  the  United  States  and  potential  adversaries.  At  the  present  time  this  approach  is  being 
applied  principally  to  the  adversarial  relationship  between  U.S./NATO  and  Soviet  Union/Wusaw  alliances. 


m.  INTELLIGENCE  ASPECTS 

The  inteUigenoe  brieflngs  at  the  TBIS  Conference  were  provided  by  the  Foreign  Science  and  Technology 
Center  and  the  Central  Intelligence  Agency. 

The  specific  contents  of  these  briefings  is  given  in  Volume  1.  Two  aspects  of  the  briefings  are  par¬ 
ticularly  relevant  to  the  Army’s  use  of  technology.  First,  a  technology  transition  and  insertion  program 
technique  must  be  developed,  as  part  of  U.S.  forces  development  plaiuing,  that  is  not  dependent  upon  a 
serial,  go/no-go  development  process.  Major  development  initiations  must  be  structured  to  allow  multiple 
choices  of  technology  at  critical  program  decision  points  so  that  new  starts  are  not  held  up  until  all  technology 
questions  are  settled.  Otherwise,  the  introduction  of  new  technologies  will  alw^  lag,  and  no  technological 
surprise  on  the  battlefield  will  be  possible. 

A  second  aspect  for  consideration  is  the  adversary's  approach  to  exploiting  technological  developments 
in  other  countries.  If  technology  is  to  be  a  point  of  leverage  for  U.S.  combat  power,  then,  on  the  one  hand 
technological  developments  must  be  protected  and  on  the  other  hand  accelerated  to  force  application  while 
they  still  provide  leverage. 
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TV.  EMERGING  TECHNOLOGY  REVIEWS 

Each  of  the  emerging  technology  areas  was  presented  and  reviewed  as  a  stand-alone  discipline.  This 
was  done  to  provide  a  coosisteoi^  with  the  tech  base  investment  strategy,  as  well  as  provide  a  framework 
for  organizing  and  scheduling  the  presenters.  Upon  reflection  of  the  developments  presented,  one  can  con¬ 
clude  there  is  a  certain  synergism  and  connectivity  in  several  of  the  emerging  technologies.  Therefore  in 
the  summary  below,  the  emerging  technologies  are  discussed  in  a  sequence  different  from  the  actual  con¬ 
ference  presentations.  This  is  done  to  show  this  connectivity  in  the  growth  of  the  technologies. 


A.  Microelectronics 

Developments  in  the  area  of  microelectronics,  now  and  through  the  early  21st  century,  will  determine 
and  pace  developments  in  artificial  intelligence,  advanced  signal  processing,  and  robotics.  This  does  not 
mean  that  microelectronics  now  limits  these  other  technologies.  Quite  the  contrary  is  true.  Rather,  as 
developments  in  microelectronics  proceed,  opportunities  expand  in  these  other  technologies. 

Developments  in  microelectronics  have  been  truly  spectacular  in  the  last  40  years  starting  with  the 
invention  of  the  transistor  in  1947,  through  the  invention  of  integrated  circuits,  and  very  large-scale  inte¬ 
grated  (VLSI)  circuits  of  today.  Microelectronics  as  an  emerging  technology  is  not  near  an  identifiable 
peak.  The  most  recent  advances— Very  High  Speed  Integrated  Circuits  (VHSIC),  microwave  integrated  cir¬ 
cuits,  and  expanded  use  of  different  materials  such  as  gallium  arsenide— appear  to  be  just  another  step 
along  the  way  to  much  denser  and  hence  much  faster  microelectronic  circuits. 

Much  of  the  advance  in  microelectronics  has  been  measured  in  terms  of  the  number  of  devices  or 
functions  that  could  be  packed  on  a  single  chip.  The  VHSIC  Phase  I  program,  using  device  feature  sizes 
in  the  one  micron  range,  has  resulted  in  the  ability  to  place  10*  to  10^  functions  on  one  chip.  The  VHSIC 
Phase  n  program  is  expected  to  result  in  a  100  times  increase  in  density  of  functions  on  a  single  chip. 

The  current  silicon-based  VLSIAWIC  technological  approaches  are  expected  to  evolve  incrementally 
and  reach  their  limits  by  the  mid-1990s,  principally  due  to  characteristics  of  the  materials  and  resulting 
time  delays  inherent  in  interdevice  oonnectkms.  However,  as  these  limits  are  approached,  use  of  gallium 
arsenide  and  other  semiconductor  materials  ate  expected  to  allow  the  pace  of  advances  in  microelectronics 
to  go  unabated.  Gallium  arsenide  and  similar  materials  allow  very  high  speed  charge  transfer  in  the  devices, 
permitting  even  higher  speed  than  that  achieved  in  the  VHSIC  program.  But  gallium  arsenide  also  opens 
up  a  whole  new  class  of  mictoelectronic  device  capabilities  since  gallium  arsenide  devices  can  be  used 
to  generate  both  millimeter  wave  and  optical  radiation.  Now  there  is  the  basis  for  millimeter-wave/photonic 
integration. 

Devices,  based  upon  the  propagation  of  acoustic  waves  through  a  material  such  as  quartz,  are  comnoon- 
place  in  modem  electronic  systems.  Both  acousto-electric  and  acousto-optic  devices  are  now  in  develop¬ 
ment  and  are  used  as  oscillators,  filters,  and  delay  lines.  Gallium  arsenide  is  a  material  that  has  piezoelec¬ 
tric,  electronic,  and  optical  properties.  The  future  thus  holds  promise  of  integrating  acoustic,  elearonic, 
and  optical  components  in  a  monolithic  integrated  circuit. 
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B.  Advanced  Signal  Processing 

Closely  allied  to  the  developments  in  microelectronics  are  the  advances  being  made  in  signal  process¬ 
ing.  Present  signal  processing  is  principally  accomplished  by  digital  data  processors  whose  recent  advances 
(VLSI,  VHSIC)  permit  very  high  speed,  programmable  data  processing.  It  is  estimated  that  over  90%  of 
1  signal  processing  requirements  are  satisfied  by  digital  signal  processing  techniques.  Digital  processing,  though 

permitting  programmability,  requires  digitizing  the  signal  in  the  first  place.  Most  signals  of  military  interest- 
radar  return,  infrared  radiation,  conununications  transmissions— exist  naturally  as  analog  signals.  The  recent 
advances  in  microelectronics  discussed  above,  particulatly  the  developments  in  photonic  and  acoustic  devices, 
now  permit  signal  processing  to  be  done  on  analog  processors.  This  allows  signal  processing  bandwidths 
of  an  order  of  magnitude  greater  than  with  digital  technologies.  Beyond  this,  however,  is  the  advent  of 
^  hybrid  processors  combining  both  analog  and  digital  techniques  in  one  processor,  thereby  gaining  band¬ 

width,  dynamic  range,  and  programmability  in  a  single  processor. 

Along  with  the  devdopment  of  this  processor  componentry,  there  is  much  progress  in  the  area  of  signal 
processor  architecture.  New  systematic  approaches  have  been  developed  in  tailoring  processor  designs  to 
a  specific  application. 

^  In  the  case  of  VHSIC,  a  VHSIC  hardware  descriptive  language  (VHDL)  has  been  developed,  which 

uses  the  same  language  at  the  system  level,  down  to  the  macro  cell  level  of  the  chip.  The  language  can 
simulate  the  system  perfonnance  based  on  system  functionality.  It  contains  a  library  of  VHSIC  chip  designs, 
allowing  a  designer  to  design  a  processor,  using  only  input  and  output  design  parameters. 

Another  innovation  in  digital  signal  processing  is  the  Enhanced  Modular  Signal  Processor.  This  paraUel 
I  processor  uses  a  graphic  programming  approach  in  which  the  designer  provides  a  graphic  description  of 

the  signal  processing  operations.  This  approach  greatly  reduces  the  number  of  lines  of  code,  and  provides 
a  means  to  update  readily  and  maintain  processor  code  as  signal  processing  requirements  change  in  the  Held. 

Along  with  the  development  of  digital  and  analog  processor  hardware  and  new  approaches  to  its  design 
and  integration  into  the  signal  processing  world,  there  is  being  introduced  two  other  developments.  The 
^  first  is  sensor  fusion  and  artificial  intelligence.  With  the  tremendous  computing  power  provided  by  the 

new  digital  and  analog  devices,  it  is  now  possible  to  merge  data  from  two  different  sources,  for  example 
radar  and  infrared  sensors,  and  process  the  data  from  both,  in  a  single  processor,  to  achieve  higher  proba¬ 
bilities  of  detection,  and  higher  confidence  in  identification.  Because  of  the  capabilities  of  the  new  signal 
processing  devices,  data  fusion  and  interpretation,  which  was  formerly  done  by  humans  and  by  discrete 
ground-based  machines,  can  now  be  done  by  autononxMis  processors  in  robots,  missile  seekers,  or  un¬ 
manned  aerial  vehicles. 

► 

Along  with  the  ability  to  simultaneously  process  two  (or  more)  signals  in  a  single  processor,  artificial 
intelligence  and  expert  systems  “rules”  are  being  developed,  which  can  be  programmed  into  the  signal 
processor.  This  has  the  potential  of  introducing  “very  smart”  processors  into  small,  autonomous  systems. 


C.  Artificial  Intelligence 

Artificial  intelligence,  the  idea  of  l.aving  machines  do  human-like  thought  processes,  has  advanced 
greatly  over  the  last  few  years.  Much  of  the  advance  in  artificial  intelligence  has  been  made  possible  by 
the  areat  increases  in  computational  speed,  available  memory,  and  system  reliability.  Coupled  to  this  hard¬ 
ware  development  is  the  development  of  rules,  or  soAware,  for  mote  efficient  manipulation  of  large  amounts 
of  information,  often  from  diverse  sources. 
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Aitifkial  inteUigence.  and  paitkiilariy  “expert  ^stem”  technology,  is  expected  to  permeate  and  enhance 
every  aspect  of  Army  operations  and  business.  For  tactical  operations,  artificial  intelligence  processors  ^ 

are  expected  to  be  imbedded  in  weapon  systems,  command  and  control,  intelligence  processing,  tactical 
planning,  and  logistics.  For  business  operations,  artiUcial  intelligence  will  be  applied  to  contracting,  per¬ 
sonnel  planning  and  services,  wholesale  logistics,  and  manufacturing. 

While  artificial  intdligence  techniques  will  be  developed  and  applied,  it  is  not  yet  obvious  that  adap¬ 
tive  and  sdr-leaming  ^tems  can  or  will  be  developed.  The  observation  has  been  made  that  humans  can  i 

be  taught,  but  machines  must  be  programmed,  leading  to  tempered  optimism  with  regard  to  the  future 
of  artiHcial  intelligence. 


D.  Robotics 

Robotics,  as  a  technology,  is  a  combination  of  several  technologies  integrated  to  produce  a  machine 
capable  of  performing  functions  that  in  the  past  needed  human  interaction  for  initiation  and  control.  Thus 
modem  robotic  systems  embody  much  of  the  recent  developments  in  sensors,  information  processing,  and 
actuators  in  a  real-time,  closed  loop  system.  The  advances  made  in  sensors— acoustic,  optical,  tactile,  and 
chemical— along  with  advances  in  signal  processors  and  small  computers,  allow  the  development  of  robots 
capable  of  performing  industrial  and  logistic  functions  with  very  little  human  interaction. 

Advances  in  navigation  technologies,  image  analysis,  and  scene  comparison,  allow  robotic  vehicles 
to  navigate  and  acquire  targets.  As  a  result,  it  is  projected  that  highly  autonomous  robotic  systems  can  be 
developed  to  execute  a  variety  of  hazardous,  or  manpower  intensive  functions  on  the  battlefield. 


E.  Advanced  Materials  and  Processing 

As  developments  in  microelectronics  have  been  the  key  to  advances  in  signal  processing  and  artificial 
intelligence,  progress  in  materials  and  material  processing  has  been,  and  will  be  the  key  to  development 
in  other  technologies,  particularly  structural  and  armor  systems,  prime  power,  and  electric  power  genera¬ 
tion  and  conditioning. 

Key  developments  in  materials  are  occurring  in  alloys,  ceramics,  composites,  and  superconductors. 
The  kqr  developments  are  achieved  more  by  iimovative  processing  technologies  than  by  formulations  of 
new  compounds.  Whereas  traditiooally  materials  were  prepared  at  the  “ingot”  level,  modified  and  machined, 
new  metals  are  made  “from  the  atom  up."  Control  of  composition,  microstructure,  properties,  and  shapes 
are  now  possible. 

New  bonding  technologies  are  being  developed  that  offer  the  benefits  of  “jointless”  joints  and  the  ability 
to  join  single  crystals  into  larger  crystals  for  metal/ceramic,  ceramic/ceramic,  and  metal/metal  matrix  com¬ 
posite  joining. 

Advances  in  composites  continue  to  be  made  in  the  matrix  materials,  the  reinforcing  constituents,  and 
the  architecture  aiad/or  reinforcement  geometries.  Efolymer  matrix  composites  provide  new  opportunities 
for  weight  reduction,  corrosion  protection,  and  reduced  radar  cross  seaion,  along  with  tunable  electric 
and  mechanical  properties.  Ceramic  nutrix  composites  offer  unique  dielectric,  magnetic,  and  optical  prop¬ 
erties  that  can  te  exploited  in  military  system  designs. 

While  allays  and  composites  open  new  horizons  for  structural  components,  new  materials  are  being 
developed  for  electric,  electronic,  and  optical  ^sterns.  Most  notable  for  electric  and  electronic  applications 
is  the  discovery  and  formulation  of  “high  temperature”  superconductors.  While  the  long-term  goal  of  super¬ 
conductors  research  is  a  room  temperature  superconductor,  even  those  uiat  operate  at  liquid  nitrogen 
temperatures  allow  signal  detection  and  signal  processing  .systems  that  have  hitherto  been  impractical. 


I-B-8 


TBISC  ‘88  Vol.  3 


7 


Executive  Summary 


Btraliel  to  the  development  of  high-temperature  superconductors  is  the  complimentary  development 
of  rare  earth  magnetic  materials.  These  materials  are  finding  application  in  more  efficient  electric  power 
generators  and  RF  energy  generation. 


F.  Power  Generation  and  Conditioning 

Advances  in  new  materials  are  having  a  most  immediate  impact  on  power  generation,  conditioning 
and  storage.  New  ceramic  materials  are  being  applied  to  prime  power  sources  such  as  reciprocating  and 
rotary  engines.  Ceramic  bearings  and  ceramic-coated  parts  allow  increased  engine-operating  temperatures 
and  reduced  friction  resulting  in  overall  increases  in  engine  efficiencies  of  up  to  S0%. 

Materials  development  is  also  having  a  major  impact  on  energy  storage  in  capacitors  and  batteries. 
The  new  ability  to  design  molecular  materials  of  very  high  dielectric  strength  has  permitted  three  orders 
of  magnitude  increase  in  energy  density  in  large  capacitors  such  as  needed  in  pulsed  power  systems.  Similarly, 
new  materials  and  new  material-processing  techniques  are  leading  to  major  advances  in  battery  design. 
Developments  in  anode/cathode  materials  and  electrolyte  materials  is  resulting  in  high  energy  density, 
rechargeable  batteries. 


G.  Directed  Energy  Weapons 

The  concept  of  directed  energy  weapons  has  been  around  for  about  two  decades,  at  least  since  the 
first  high  energy  lasers  were  conceptualized.  However,  there  have  been  fundamental  problems  standing 
in  the  way  of  weaponization  of  directed  energy  weapons  for  Army  application.  Among  these  problems 
has  been  the  development  of  pulsed  power  supplies  small  enough  size  that  the  weapon  could  be  called 
a  “tactical”  weapon. 

While  laser  systems  have  been  conceptualized  for  operation  in  the  visible  optical  and  infrared  region 
of  the  electromagnetic  spectrum,  recent  developments  in  microwave  energy  generation  have  resulted  in  high 
power  microwave  (HPM)  weapons  concepts.  HPM  weapons  also  require  high  energy  pulsed  power  systems 
for  operation. 

High  energy  laser  and  HPM  weapon  concepts  are  a(^roaching  realization  with  the  advances  being 
made  in  storage  capacitors,  more  efficient  prime  power  sources,  and  energy  conversion  devices  like  homopolar 
generators.  Continued  advances  in  high  temperature  superconductors  will  also  contribute  to  further  develop- 
riKnt  of  directed  energy  weapons. 

Charged  prticles  beam  weapons  is  a  third  type  of  directed  energy  weapon  that  has  been  under  research 
and  development.  At  the  present  time  no  clear  path  is  seen  to  resolving  the  issues  of  accelerator  size,  beam 
propagation,  and  tactical  beam  pointing. 

By  the  year  2000,  one  can  expect  that  some  form  of  laser  and  HPM  weapon  will  be  available  for  develop¬ 
ment  and  deployment.  However,  these  weapons  will  likely  have  their  earliest  utility  in  augmenting  existing 
weapons  systems,  through  soft  kill  of  optical  and  electronic  subsystems. 


I-B-9 


TBISC  '88  Vol.  3 


a 


Executive  Summary 


H.  Space  Technology 

For  the  A1119.  utilizatioa  of  space  to  support  military  operations  is  both  an  old  and  new  endeavor. 
Since  the  mid-1950s  the  Army  has  been  associated  with  the  development  of  technology  to  exploit  space. 
Principal  among  these  endeavora  has  been  strategic  defense  and  satellite  communications.  Within  the  past 
4  years,  however,  in  concert  with  overall  national  policy,  the  Army  is  endeavoring  to  use  space-based  assets 
in  direct  support  of  tactical  ground  operations.  This  goal  is  becoming  more  achievable  and  practical  as 
a  direct  result  of  the  technology  developments  in  microelectronics,  signal  processing  and  power  genera¬ 
tion.  Just  as  important  as  device  technology  has  been  the  introduction  of  space  system  concepts  embodying 
low  cost  launch  vehicles,  and  low  cost  space  assets  designed  for  short  duration  missions  instead  of  multi¬ 
year  missions. 

With  existing  and  near-term  space  technology  and  systems,  by  the  year  2000,  the  Army  can  have  real¬ 
time  weather  and  terrain  data  available  to  any  echelon,  worldwide  position  and  azimuth  sufficient  for  maneuver 
and  fire  support,  and  space-based  ground  and  air  target  detection  and  tracking. 


I.  Low  Observable  Technology 

Low  observable  technology  endeavors  have  as  their  goal  the  reduction  of  infrared,  radar,  visible,  and 
acoustic  signatures  of  military  equipment.  The  basic  physics  of  signature  reduction  has  been  known  for 
many  years.  However,  computer-aided  design  techniques,  coupled  with  the  ability  to  design  “to  order” 
signature  reduction  materials,  have  made  signature  reduction  an  engineering  discipline  in  its  own  right. 
Contributing  most  to  the  success  of  signature  reduction  efforts  has  been  the  advent  of  composite  materials 
for  structural  oompooents,  ability  to  perform  computer-aided  analysis  of  complex  structures,  and  a  disciplined 
system  approach  to  overall  signature  reduction. 


J.  Bioledinology 

Biotechnology  is  the  newest  area  of  military  research.  The  principal  lines  of  investigation  are  in  the 
areas  of  medicines,  materials,  hazardous  material  detection  and  clean  up,  and  food  production.  The  Army's 
principle  investment  in  biotechnology  are  in  the  areas  of  medicine— vaccines  and  drugs— and  chemical  and 
biological  detectko  and  decontamiiution.  Researcn  to  date,  which  is  closely  coupled  to  academia  and  in¬ 
dustry,  indicates  near-term  availability  of  vaccines  for  militarily  significant  diseases,  and  rapid  biodetec¬ 
tion  of  minute  quantities  of  CW  agents.  In  the  longer  term,  biotechnology  efforts  can  be  expected  to  yield 
tailored  enzymes  for  decontamination  and  waste  clean  up. 

Biotechnology  research  is  also  resulting  in  a  class  of  new  materials  derived  from  or  patterned  after 
existing  natural  materials.  Examples  of  such  endeavors  are  synthetic  silk  based  upon  the  biological  struc¬ 
ture  of  natural  silk  and  new  adhesives  based  upon  structures  of  natural  adhesives  produced  by  mussels, 
which  can  glue  themselves  to  rocks  even  in  the  presence  of  salt  water. 

The  potential  of  biotechnology  research  is  just  beginning  to  be  understood.  By  the  year  2000  the  enormous 
investments  by  industry  are  expected  to  produce  spectacular  results,  especially  in  the  field  of  tailored  medicines. 
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V.  NOTIONAL  SYSTEMS  SYNTHESIS 

To  achieve  the  second  objective  of  the  TBIS  Coofereace,  namely  the  synthesis  of  notional  systems 
based  upon  the  emerging  technologies,  the  conference  participants  were  asked  to  serve  in  one  of  the  work¬ 
ing  groups.  Each  working  group  was  cochaired  by  a  senior  officer  of  the  Training  and  Doctrine  Command, 
and  a  director  from  one  of  the  R&D  Centers  of  the  Army. 

Four  of  the  working  groups  were  focused  toward  broad  technical/operational  areas— lethality,  mobility, 
battlefield  support,  and  C^I.  The  scope  of  these  groups  was  not  more  sharply  defined  at  the  start,  to  allow 
development  of  innovative  systems  concepts  outside  the  current  notions  of  guns,  tanks,  helicopters,  and 
missiles.  The  working  group  members  were  allowed  and  encouraged  to  give  free  rein  to  their  imaginations 
and  produce  system  concepts  that  may  or  may  not  have  an  obvious  place  in  current  force  structures  or 
development  agencies. 

The  working  groups  met  periodically  throughout  the  2-week  conference,  and  on  the  last  2  days  reported 
their  results  to  the  whole  conference.  Over  a  hundred  new  or  technologically  updated  system  concepts  were 
developed  in  the  conference.  The  detailed  reports  of  the  working  groups  are  contained  in  Volume  2  of  the 
proceedings.  What  follows  below  ate  some  highlight  of  each  working  group's  report. 


A.  Lethality 

The  Lethality  working  group  structured  its  synthesis  efforts  to  consider  the  whole  depth  of  the  battle¬ 
field— deep  attack  to  rear  area;  the  range  of  targets— personnel,  armored,  logistics,  C’l;  and  the  specific 
task  to  be  done  against  these  targets— destroy,  delay  and  deny.  To  put  its  synthesis  efforts  in  the  context 
of  Army  operations  in  the  post-2000-t'  timefiame,  the  Lethality  working  group  postulated  five  system-common 
axioms: 

■  reduce  manpower 

•  reduce  vulnerability 

•  increase  lethality 

•  enable  better  battlefield  synchronization 

•  increase  sustainability. 

To  provide  indirect  fire  attack  on  targets,  the  Lethality  group  conceptualized  three  principal  systems — 
an  autonomous  howitzer  system,  a  long-range  missile  system,  and  an  intelligent  mortar  battery.  The  howitzer 
system  is  characterized  1^  its  ability  to  conduct  fire  support  on  a  highly  dispersed  battlefield  without  cen¬ 
tralized  control.  In  addition,  it  is  expected  that  it  would  be  carried  on  a  medium-weight  chassis. 

The  intelligent  mortar  battery  was  visualized  as  consisting  of  one-man  portable  launch  tubes,  guided 
rounds,  and  possibly  a  “robotic  forward  observer." 

A  future  direct  fire  system  was  synthesized,  which  would  perform  the  close  combat  role  of  the  present 
tank.  However,  the  new  system  woulu  have  new  weaponry,  be  carried  on  a  medium-weight  chassis,  and 
have  considerable  commonality  with  the  indirect  fire  howitzer  system. 

The  Lethality  group  also  synthesized  a  class  of  smart  mines  embodying  the  signal  processing  capabilities 
and  the  kill  mechanism  projected  for  the  post-2000  timeframe.  Included  in  the  new  set  of  mines  are  those 
that  do  target  discrimination  and  which  have  lethal  mechanisms  tailored  to  the  target. 
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B.  Mobility 

The  Mobility  group  was  paiticulalry  aggressive  in  conceptualizing  systems  that  exploit  developments 
in  materials,  power  generation,  microelectronics,  robotics,  and  artificial  intelligence.  The  mobility  systems 
were  divided  into  two  broad  classes— air  mobility  systems  and  ground  mobility  systems.  Both  classes  were 
synthesized  from  the  start  to  provide  reduced  manpower  requirements,  increased  survivability,  and  reduced 
operations  and  maintenance  costs. 

The  air  mobility  notional  systems  consisted  of  two  categories  (manned  and  unmanned)  and  served  three 
functions  (attack,  logistics,  and  lEW).  The  unmanned  air  mobility  systems  are  based  upon  full  exploitation 
of  unmanned  aerial  vehicles  under  the  control  of  ground  stations,  or  a  mother  aircraft.  In  either  case,  several 
unmanned  air  vehicles  would  simultaneously  be  under  the  control  of  one  control  systems  or  mother  aircraft. 
Full  exploitation  would  be  made  of  low  observable  technologies  and  materials,  microelectronics,  and  artificial 
intelligence  to  make  the  aerial  vehicles  highly  survivable  and  neatly  autonomous.  These  unmanned  air  vehicles 
would  be  capable  of  carrying  out  lethal  strike  missions  and  logistics  resupply,  as  well  as  deep  penetration 
lEW  missions. 

A  family  of  logistics  air  mobility  systems  was  conceptualized.  This  family  of  logistics  systems  is  seen 
as  a  combination  of  lighter-than-air,  tilt/folding  rotor,  or  advanced  rotor  craft.  Again  materials,  microelec¬ 
tronics,  and  artificial  intelligence  techniques  would  be  applied  to  reduce  manpower  requirements  and  pro¬ 
vide  all  weather  operations.  These  would  be  a  combination  of  both  manned  and  unmanned  systems. 

In  the  area  of  manned  aircraft,  a  highly  automated  single  pilot  aircraft  was  visualized.  It  would  be 
capable  of  executing  both  ground  attack  and  air-to-air  missions,  through  exploitation  of  low  observable 
techniques,  signal  processing  and  sensor  fusion  advances,  and  artificial  intelligence. 

Ground  mobility  notional  systems  also  consisted  of  two  categories— manned  and  unmanned.  Advances 
in  materials,  power  generation,  and  robotics  are  seen  as  having  the  potential  of  permitting  the  payloads 
of  logistic  vehicles  to  equal  their  curb  weight,  their  fuel  efficiency  to  increase  to  more  than  100  ton-miles 
per  gallon,  and  be  convertible  to  robotic  convoy  following  to  allow  one-man  logistic  convoys. 

Robotics  are  seen  as  playing  a  key  role  in  highly  survivable  platforms  for  recoimaissance  or  attack 
missions.  These  robotic  systems  would  operate  semi-autonomously  under  the  control  of  either  a  land-  or 
air-based  controller.  Reduced  bandwndth  communication  links  will  be  possible  through  the  use  of  onboard 
sensor  fusion  and  autonomous  navigation  subsystems. 

An  advanced  medium-weight  armored  platform  was  synthesized  to  serve  as  a  basis  for  resupply,  com¬ 
mand  and  control,  and  long  range  ami-armor  weapon  systems.  This  medium-weight  platform,  in  the  2S-ton 
class,  would  have  a  60%  reduction  in  fuel  consumption  compared  to  current  systems.  This  would  be  achieved 
through  use  of  advanced  materials  and  high  density  power  cells  with  electric  drive  transmissions. 

A  heavy  armored  platform  was  synthesized  as  a  platform  to  support  armor,  in^try,  artillery,  and  air 
defense  missions.  However,  this  heavy  armored  platform  would  weigh  only  40  tons  compared  to  60-ton 
systems  of  today.  Much  of  the  weight  savings  are  attributable  to  reductions  in  the  predicted  volume.  Crew 
size  will  be  reduced  to  two  men.  Armament  systems  will  use  robotic  autoloadeis,  and  more  efficient  engines 
and  transmissions  will  allow  reductions  in  engine  size  and  full  storage.  All  of  these  will  permit  major  reductions 
in  protected  volumes. 
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C.  Battlefield  Support 

The  scope  of  the  Battlefield  Support  WDrking  Group  was  quite  large,  spanning  sui^'ect  areas  froin  weather 
and  terrain  analysis,  chemical  detection,  and  over-the-shore  logistics.  As  a  result  the  Battlefield  Support 
Group  divided  its  efforts  into  several  subcategories; 

•  Terrain,  Weather  and  Space 

•  Obstacle  and  Counter  Obstacles 

•  Survivability  and  Sustainment  Engineering 

•  Camouflage,  Concealment,  and  Deception 

•  Logistics 

•  Individual/Collective  Protection,  and 

•  Sustainment 

Weather  and  terrain  analysis  and  prediction  is  expected  to  make  full  use  of  space-  and  ground-based 
sensors  in  providing  real-time  subscriber  type  service  to  all  echelons  of  the  force.  Weather  and  terrain  data 
are  seen  as  a  subject  of  a  battlefield  knowledge  system-of-systems  supported  by  and  integrated  into  the  C’l 
architecture  of  the  force.  Position  and  navigation  of  logistic  and  combat  elements  will  be  provided  by  an 
extensive  net  of  space-based  references  as  well  as  self-continued  initial  systems. 

The  Battlefield  Support  Working  Group  synthesized  a  variety  of  countermobility  obstacles.  Principal 
among  the  system  concepts  is  a  family  of  mines  that  utilizes  a  variety  of  sensors  to  attack  vehicles,  helicopters, 
and  low-flying  aircraft.  The  mine  systems  are  seen  as  programmable  to  discriminate  against  friendly  and 
threat  entities,  and  remotely  controllable  for  arming/disarming  and  status  reporting.  The  “brains”  of  these 
mines  would  exploit  the  development  in  signal  processing  achievable  in  small  sizes  resulting  from  advances 
in  microelectronic  components. 

Counter  obstacle  systems  consisted  of  both  old  and  new  ideas.  Mine  detection,  minefield  marking, 
and  minefield  breaching  are  seen  as  continuing  problems  for  which  there  are  no  revolutionary  ideas.  The 
crossing  of  natural  barriers  is  seen  as  an  obstacle  problem  that  is  amenable  to  the  use  of  advanced  materials 
for  bridging  and  floatation  devices.  A  “foam-in-place"  bridge  and  an  air  cushion  bridge  were  synthesized 
as  alternatives  to  standard  military  bridging. 

Chemical  hazard  areas  are  seen  as  significant  mobility  obstacles.  Here  space-based  detection  systems, 
and  biotechnology-based  detection  and  decontamination  systems  are  seen  as  the  next  century's  means  of 
dealing  with  chemical  hazard  obstacles. 

Survivability  and  sustainment  engineering  is  expected  to  benefit  from  the  use  of  advanced  materials 
and  chemicals  that  can  be  used  to  stabilize  or  strengthen  soils.  The  goal  is  to  use  local  materials  to  the 
maximum  extent  possible  to  reduce  logistic  burdens. 

Camouflage,  concealment,  and  deception  (CCD)  operations  are  expected  to  benefit  principally  from 
advances  in  tailored  materials,  efficient  power  generation  technologies,  and  frequency  tunable  lasers.  The 
Battlefield  Working  Group’s  CCD  ideas  included  multispectral  tactical  camouflage  Idts  with  components 
for  both  fixed  and  movable  assets,  landscape  alteration  kits  including  dyes  and  radar  reflectors,  and  activity 
simulators.  Such  systems  could  simulate  lines  of  communication,  C3  modes,  and  defensive  positions,  thus 
creating  false  targets  for  enemy  recon  systems. 
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Logistics  operations  are  seen  to  benefit  from  three  technology  areas:  advanced  materials,  space-based 
data,  and  artificial  intelligence/expert  systems.  New  materials  are  projected  to  be  available  to  stabilize  roads 
and  nmways.  Over-the-shore  logistics  could  be  assisted  by  mobile  breakwater  systems,  fabricated  of  advanced 
materials,  to  permit  over-the-shore  operations  through  sea  state  3.  Weather  and  terrain  data  will  be  used 
to  prqect  sea  states,  trafficability,  and  visibility.  These  data  would  be  used  in  an  artificial  intelligence/expert 
system  planning  model  to  derive  optimized  logistics  operational  plans  on  a  near  real-time  basis. 

Qiemical  and  biological  protection  and  susuiiunent  systems  are  expected  to  emerge  from  technology 
development  in  space-based  sensors  and  communication,  from  biotechnology-based  sensors  and  decon¬ 
tamination  methods,  and  tailored  advanced  materials.  Chem/bio  hazards  will  be  detected  and  repotted  through 
a  network  of  space-  and  land-based  detectors  and  communication  links.  The  chemical  and  biological  hazards 
themselves  will  be  dealt  with  using  emulsions  that  catalytically  reaa  to  chem/bio  agents  and  coatings  that 
can  be  sprayed  on  before  an  attack. 


D.  OI 

The  C’l  Working  Group  took  as  its  challenge  the  providing  of  the  right  information,  at  the  right  place, 
at  the  right  time.  In  doing  so,  it  visualized  the  C’l  systems  and  techniques  as  the  means  used  to  integrate 
lethality,  mobility,  and  battlefield  support  systems  into  an  “integrated  war-fighting  system.” 

The  C'l  group  postulated  five  design  goals  as  principles  to  guide  its  notional  systems  synthesis.  These  are: 

•  Continuity 

•  Versatility 

•  Simplicity 

•  Security,  and 

•  Homogeneity 

These  were  applied  to  a  battlefield  that  was  seen  in  the  year  2015  as  being  wider,  deeper,  and  higher 
than  practically  any  place  in  the  world. 

The  C’l  tasks  are  twofold: 

•  Acquire,  manage,  distribute,  and  exploit  information  for  friendly  operations. 

•  Deny  the  enemy  collection,  distribution,  and  use  of  information. 

To  accomplish  these  tasks  the  C’l  Wirldng  Group  conceptualized  four  generic  top  level  systems.  These 
were  an  information  transport  system,  an  information  management  system,  an  information  collection  system, 
and  an  information  denial  system. 

Information  transport  on  the  battlefield  is  expected  to  make  maximum  use  of  the  developments  in 
microelectronics,  space,  and  signal  processing.  These  technologies  will  allow  fully  distributed,  dispersed, 
adaptive,  and  transparent  voice  and  data  communications  throughout  the  battlefield  and  theater  of  opera¬ 
tions.  Local  area  information  transport  systems  will  support  highly  mobile  fighting  units.  Key  elements 
of  the  local  area  system  will  be  combat  radios  with  embedded  processors,  which  allow  these  radio/pto- 
cessors  to  support  automatic  relaying,  dynamic  touting,  and  network  management. 
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Closely  coupled  to  the  local  area  information  system  ate  range  extension  subsystems  consisting  of  space 
assets,  manned  and  unmaimed  aerial  platforms,  and  meteor  trail  communications.  These  assets  are  integrated 
into  the  information  transport  system  as  interconnect  modes  at  all  echelons. 

Wide  area  information  transport  will  be  accomplished  through  intelligent  switches  that  integrate  radio 
and  land  line  communications  hardware.  These  intelligent  switches,  using  artificial  intelligence  techniques, 
will  adapt  the  wide  area  network  in  response  to  eneti^  action,  user  requirements,  and  friendly  deception  plans. 

The  information  management  systems  will  utilize  microelectronic,  signal  processing,  and  artificial 
intelligence  developments  to  provide  presentation  and  management  of  information.  At  the  lower  echelon 
information  management  and  display  will  be  highly  integrated  with  the  Cl  systems  to  provide  real-time 
situation  to  the  individual  soldier  up  through  battalion  level.  At  the  higher  echelons,  information  manage¬ 
ment  systems  will  integrate,  display,  and  distribute  information  across  the  functional  areas  in  forms  usable 
in  joint  and  combined  operations. 

The  future  information  coUection  function  is  seen  as  being  accomplished  by  a  large  variety  of  manned 
and  utunaimed  sensors,  cormected  in  an  architecture  that  in  essence  provides  a  distributed  collection  and 
fusion  capability.  Included  in  the  sensor  set  would  be  multispectral  sensors  on  manned  platforms  such  as 
helicopters  and  combat  vehicles,  as  well  as  tailored  collection  platforms  such  as  UAVs  and  satellites.  This 
collection  architecture  will  make  full  use  of  the  developments  in  integrated  sensors  and  signal  processors 
to  achieve  reduced  bandwidth  data  streams,  and  target  idottification.  Data  fusion  will  be  supported  at  various 
echelons  with  artificial  intelligence-based  analysis  and  decision  aids. 

Denial  of  enemy  collect  and  use  of  information  will  be  accomplished  through  a  set  of  jamming, 
protection,  and  deception  systems.  Signal  jamming  will  be  accomplished  through  reprogrammable  jam¬ 
mers  exploiting  new  efficiencies  in  optical  and  radio  frequency  devices.  Directed  energy  devices  are  seen 
as  having  a  unique  role  in  this  regard.  Communication  and  radar  jammers  are  expected  to  benefit  greatly 
from  the  advances  made  in  acoustic-optic  processors. 

Self-protection  systems  are  expected  to  use  the  advances  made  in  microelectronics,  signal  processing, 
and  artificial  intelligence.  These  technologies  will  be  applied  to  achieve  high  efficiency,  frequency  agile, 
and  adaptive  systems. 

In  support  of  denying  information  to  the  enemy  the  CM  working  group  considered  an  integrated  decep¬ 
tion  system  concept.  This  system  was  seen  as  being  based  upon  the  availability  of  light-weight,  efficient 
energy  sources,  and  robotic  subsystems  for  deployment.  The  deceptive  system  would  also  contain  subitems 
for  entering  false  data  into  enemy  command,  control,  and  communications  networks  to  cause  overload, 
disruption,  and  delay. 

In  summary  of  their  work,  the  C’l  working  group  emphasized  the  need  for  integration  across  the  working 
groups  and  proposed  additional  integrated  sessions  for  the  future. 
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VI.  CONCLUSIONS 

The  2-wcek  TBIS  Conference  provided  the  Army  technology  community  a  unique  opportunity  to  assess 
developments  across  a  wide  range  of  research  and  development  activities.  There  are  many  technological 
developments  on  the  horizon  that  can  lead  to  much  more  capable  soldiers,  much  reduced  logistic  loads, 
more  lethal  weapon  systems,  and  more  effective  command  and  control. 

No  new  technology  breakthroughs  were  seen  that  wo>ild  radically  change  the  nature  of  war.  However, 
it  is  clear  that  the  combining  of  technological  developments  from  diverse  areas  of  research  can  lead,  and 
is  indeed  now  leading,  to  radically  new  system  concepts  and  hence  to  new  concepts  of  battle  and  future 
force  structures.  The  principal  conclusion  derived  from  the  synthesis  of  notional  ^tems  by  working  groups 
was  the  universal  requirement  to  consider  the  Army  as  a  “system-of-systems.”  There  is  evolving  a  need 
for  a  closer  integration  of  systems  in  the  concept,  development,  and  fielding  stages.  Without  such  a  total 
systems  approach,  the  promise  of  the  emerging  technologies  cannot  be  converted  into  militarily  significant 
combat  power. 


I-B-16 


NAVY  LONG-RANGE  S&T  PLANNING  PROCESS 


The  following  describes  the  planning  process  and  the  current  plans  for  the  6.2, 
Exploratory  Development,  portion  of  the  Navy  S&T  program.  The  first  document  gives 
the  established  procedures.  This  is  followed  by  a  set  of  vugraphs  extracted  from  a  briefing 
given  to  the  Core  Group  outlining  the  6.2  planning  process. 
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OCNR  IMSTRUCTIOW  3910.3 


From:  Chief  of  Naval  Research 

Subj:  EXPLORATORY  DEVELOPMENT  PROGRAM  POLICIES,  PROCEDURES  AND 
RESPONSIBILITIES 


Ref: 


\ 


(a)  SECNAVNOTE  5430  of  29  September  1986 

(b)  Title  10  of  the  0.S.  Code  (Article  5150-51)  (NOTAL) 

(c)  OCNRINST  5430.1 

(d)  CNO  Icr  OPNAVINST  C3501.2G  Ser  642E/5C271468  dtd  3  Sep  1985  (NOTAL) 

(e)  ASN(R,E&S)  memo  of  7  May  1985  (NOTAL) 

(f)  CND  memo  7133  Ser  07B-123  of  12  June  1985  (NOTAL) 


Enel: 


> 


(1)  Mission  Area  Strategy  Format 

(2)  Naval  Warfare  Mission  Areas  and  Corresponding  6.2  Program  Mission 

Areas 

(3)  Exploratory  Development  Definitions 

(4)  Block  Plan  Format 

(5)  Program  Change  Recommendation  (PCR)  Format 

(6)  Task  Summary  Format  and  Entry  Description 

(7)  Monthly  Block  Program  Funding  Report 

(8)  Block  Quarterly  Report  Format  and  Preparation  Guidance 

(9)  ONT  Program  Reviews 


1.  Purpose.  To  publish  policies,  procedures,  and  responsibilities  for 
conduct  of  the  Navy  Exploratory  Development  (6.2)  program  In  amplification  of 
references  (a)  through  (f) . 


2.  Cancellation.  NAVMATINST  3910. 20A. 

3.  Applicability .  This  Instruction  applies  to  all  Department  of  the  Navy 
(DON)  category  6.2  RDT&£,N  programs. 

4.  Program  0b1 actives.  The  objectives  of  the  6.2  program  shall  be  to: 

a.  Maintain  Navy  technological  superiority  and  provide  the  capability  to 
counter  new  threats  so  as  to  reduce  the  risk  of  executing  the  full  Maritime 
Strategy; 

b.  Provide  technology  opportunities  that: 

(1)  Preserve  the  strategic  Naval  Initiative  and  extend  strategic 
flexibility: 

(2)  Improve  the  effectiveness  of  the  D.S.  deterrent  posture; 

(3)  Present  significant  threats  to  U.S.  adversaries. 
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c.  Provide  technology  chec  reduces  cost  of  acquisition  and  operations  and 
maximizes  system  cost-effectiveness. 

5.  Policy.  It  shall  be  the  policy  of  the  Office  of  the  Chief  of  Naval 
Research  (OCNR)  to: 

a.  Conduct  a  6.2  program  founded  upon  and  managed  according  to  the 
technical  merit  and  operational  worth  of  its  developmental  projects; 

b.  Structure  the  6.2  program  and  its  investment  strategy  to  support  the 
Navy  Maritime  Strategy,  its  warfighting  objectives  and  Warfare  Appraisals. 

c.  Ensure  that  the  6.2  program  is  harmonized  with  the  Navy's  current  and 
anticipated  Research,  Development  and  Acquisition  (RDA)  thrusts; 

d.  Achieve  Integration  of  6.2  program  objectives  with  those  of  higher 
categories  of  RDT&E. 

6.  Accountability .  The  accountability  and  organizational  relationships  of 
the  Chief  of  Naval  Research  (CNR)  are  provided  in  reference  (a).  The  CNR 
reports  to  the  Secretary  of  the  Navy  (SECNAV)  for  policy  and  guidance  in  the 
conduct  of  the  Department  of  the  Navy  Basic  Research  and  Exploratory  Develop¬ 
ment  programs.  In  addition,  the  CNR  is  responsible  to  the  SECNAV  for  planning 
and  executing  the  DON  Basic  Research  program  as  well  as  the  functions  in 
reference  (b).  The  CNR  serves  as  an  advisor  to  the  Chief  of  Naval  Operations 
(CNO)  and  the  Commandant  of  the  Marine  Corps  (CMC) .  The  CNR  is  responsible  to 
the  CNO  for  the  effective  planning  and  direction  of  the  Exploratory  Develop¬ 
ment  program. 

a.  The  specific  organizational  relationships  between  the  CNR  and  SECNAV 
for  the  Exploratory  Development  program  are  as  follows: 

(1)  CNR  is  responsible  to  SECNAV  for  overall  investment  strategy  and 
balance  of  the  DON  Exploratory  Development  program; 

(2)  CNR  is  responsible  to  SECNAV  for  management,  planning,  direction, 
and  control  of  the  operation  of  the  assigned  activities,  centers  and  labora¬ 
tories. 


b.  The  specific  organizational  relationships  between  the  CNR  and  the  CNO 
for  the  Exploratory  Development  program  are  as  follows: 

(1)  CNR  is  responsible  to  the  CNO  for  developing  research  and  tech¬ 
nology  programs  which  effectively  address  future  operational  naval  needs  and 
capabilities; 

(2)  CNR  is  responsible  to  the  CNO  for  Exploratory  Development  program 
planning  and  direction. 

c.  Within  OCNR,  the  Director,  Office  of  Naval  Technology  (ONT)  is  respon¬ 
sible  to  the  CNR  for  managing  the  Exploratory  Development  Program. 

7.  Responsibilities .  The  responsibilities  of  various  organizations  with 
respect  to  the  planning  and  execution  of  the  Exploratory  Development  Program 
are  delineated  as  follows: 
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a.  Office  of  Chief  of  Naval  Reaaarch.  The  mission  statement  for  the 
Office  of  the  Chief  of  Naval  Research  Is  given  as  follows  (reference  (c)): 

"To  plan,  foster,  and  encourage  scientific  research  In  recognition 
of  its  paramount  Importance  as  related  to  the  maintenance  of  future 
naval  power  and  the  preservation  of  national  security,  and  to  provide 
for  both  basic  research  and  exploratory  development  (R&D)  needs  of  the 
Department  of  the  Navy  (DON) ,  Including  program  planning  and  execution 
of  research  and  of  exploratory  development  programs;  to  plan,  manage 
and  use  R&D  laboratories  and  activities  assigned  to  the  CNR;  to 
provide  technical  advice  to  the  CNO  and  the  Secretary  of  the  Navy  In 
areas  of  research  and  exploratory  development;  and  to  perform  such 
other  functions  and  tasks  as  stay  be  directed.  The  Office  of  the  Chief 
of  Naval  Research  (OCNR)  consists  of  two  lead  offices:  the  Office  of 
Naval  Research  (ONR) ,  and  the  Office  of  Naval  Technology  (ONT)." 

b.  Office  of  Naval  Technology.  ONT's  responsibilities  are  to: 

(1)  Develop  Investment  and  Mission  Area  Strategies  in  consonance  i/lth 
higher-level  guidance  provided  by  OSD,  SECNAV,  CNO  and  CMC; 


(2)  Conduct  the  6.2  Planning,  Programming,  and  Budgeting  (PPBS) 

System; 


(3)  Provide  program  planning  and  execution  guidance  to  Claimants  and 
performers; 


(4)  Provide  review  and  approval  of  program  plans; 

(5)  Allocate  funding  and  ensure  fiscal  accountability; 


(6)  Provide  oversight  of  6.2  program  execution; 

(7)  Directly  manage  execution  of  selected  porrlons  of  the  6.2  program 
when  (a)  circumstances  dictate  that  close  and  continuing  headquarters  oversight 
and  control  Is  necessary,  (b)  the  effort  funded  pursues  an  Innovative  Idea 
proposed  directly  to  ONT  by  the  private  sector,  or  (c)  the  work  falls  outside 
the  scope  of  the  block  programs. 

(8)  Represent  and  defend  the  6.2  program  to  higher  authority; 

(9)  Interface  with  the  STSCOMs;  OPNAV;  Headquarters,  Marine  Corps;  and 
the  Navy  Secretariat; 

(10)  Support  the  CNR  and  others,  as  appropriate,  in  their  Interactions 
with  OSD  and  the  Congress. 

c.  Navy  Systems  Commands  (STSCOMs) .  SYSCOM  roles  and  functions  with 
regard  to  Che  Exploratory  Development  program  shall  be  as  follows: 
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(1)  Serve  as  principal  advisors  co  ONT  In  the  development  of  the 
overall  DON  Exploratory  Development  Program  Investment  Strategy,  and  in  the 
development  of  the  Individual  Mission  Area  Strategies; 

(2)  Develop  and  provide  to  ONT,  documented,  prioritized  system  technology 

needs; 


(3)  Participate  in  the  block  program  planning  and  review  process.  In 
particular,  review  laboratory-generated  block  program  plans  and  provide 
recommendations  concerning  chose  plans  Co  ONT; 

(4)  Manage  chose  assigned  programs  determined  to  be  best  executed  by 
Che  Systems  Commands; 

(5)  Provide  independent  technical  assessments  of  Che  value  of  Che 
Exploratory  Development  program  products  and  assess  their  value  to  ongoing 
and  future  SYSCOM  development  programs; 

(6)  Work  in  partnership  with  ONT  and  the  Navy  Laboratories /R&D 
Centers  co  facilitate  technology  transition  to  systems  programs,  by  providing 
appropriate  transition  interfaces  and  developing  and  implementing  transition 
strategies  and  plans. 

d.  Navy  Laboratories  and  R&D  Centers.  The  responsibilities  of  the  Navy 
Laboratories  and  RiD  Centers  with  respect  to  the  Exploratory  Development 
program  shall  be  as  follows: 

(1)  Plan  and  execute  effective  block  programs  by: 

(a)  Making  use  of  the  best  technical  capability  available  both 
internal  and  external  to  the  Navy; 

(b)  Providing  management  of  the  in-house  and  contractual  efforts 
needed  to  accomplish  assigned  block  programs; 

(c)  Integrating  efforts  among  contributing  laboratories; 

(d)  Integrating  contributing  contractor  efforts; 

(e)  Minimizing  unwarranted  duplication  of  facilities; 

(f)  Promoting  cooperation  among  Navy  Laboratories  thereby 
increasing  the  collective  effectiveness  of  the  Navy  Laboratory  system. 

(2)  Work  in  cooperation  with  the  SYSCOMs  and  ONT  to  promote  technology 
transition  of  mature  6.2  projects  to  higher  category  programs; 

(3)  Provide  security  management  for  assigned  programs; 

(4)  Maintain  communication  with  SYSCOM  Coiamanders  regarding  the 
exploratory  development  Blocks /Projects  assigned  to  Laboratories  and  R6D 
Centers. 
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e.  Marine  Corps  (MARCOR) .  HARCOR  roles  and  functions  with  regard  to  the 
Exploratory  Development  program  shall  be  as  follows: 

(1)  Advise  OMT  In  the  development  of  the  overall  DOM  Exploratory 
Development  Program  Investment  Strategy,  and  the  Amphibious  Warfare  Mission 
Area  Strategy; 

(2)  Develop  and  provide  to  OMT  documented  Marine  Corps  needs  and 
priorities  applicable  to  the  Exploratory  Development  program; 

(3)  With  participation  from  the  Mavy  Laboratories /R&D  Centers,  deve¬ 
lop,  manage  and  execute  the  plan  for  the  MARCOR  portion  of  the  6.2  Program; 

(A)  Conduct  management  and  technical  reviews  of  the  work  and  output  of 
the  Mavy  Laboratories /R&D  Centers  and  contractors  supporting  the  MARCOR  6.2 
program  to  assess  their  progress  and  value  to  the  program; 

(S)  In  partnership  with  the  Mavy  Laboratorles/R&D  Centers,  develop 
realistic  and  timely  plans  to  transition  promising  6.2  projects  Into  advanced 
development  programs. 

f.  Office  of  Maval  Research  (OMR) .  OMR  Applied  Research  and  Technology 
Directorate's  (OMR  Code  12)  roles  and  functions  with  regard  to  the  Exploratory 
Development  program  shall  be  as  follows: 

(1)  Advise  OMT  in  the  development  of  the  overall  DOM  Exploratory 
Development  Program  Investment  Strategy  and  In  the  development  of  the  indivi¬ 
dual  Mission  Area  Strategies; 

(2)  Working  closely  with  OMT  and  other  parts  of  OMR,  identify  high- 
leverage  opportunities  for  joint  research  and  exploratory  development  pro¬ 
grams;  develop  specific  proposals  for  such  programs; 

(3)  Develop,  manage,  and  execute  the  plans  for  assigned  areas  of  the 
6.2  program,  making  use  of  the  best  available  technical  capability  both  from 
within  and  without  the  Mavy  to  ensure  effective  performance  on  assigned 
programs; 

(4)  Work  In  cooperation  with  OMT,  the  SYSCOMs,  the  Laboratories  and 
R&D  Centers  to  promote  technology  transition  of  mature  projects  Into  higher 
categories  of  R&D. 

8.  DOM  Exploratory  Development  Program  Investment  Strategy.  The  6,2  Invest¬ 
ment  Strategy  shall  be  formulated  to  define  overall  program  objectives  and 
management  policies  which  shall: 

a.  Determine  the  manner  In  which  the  6.2  program  will  support  the  war- 
flghtlng  objectives  of  the  Maritime  Strategy  and  respond  to  higher-level 
guidance; 


b.  Assign  program  priorities  at  the  mission  and  major  technology  levels; 
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c.  Allocate  funding  to  mission  areas; 

d.  Identify  and  specify  policies  for  those  critical  technology  areas  and 
initiatives  needing  special  emphasis; 

e.  Integrate  the  individual  Mission  Area  Strategies  into  a  cohesive  DON 
6.2  program  whose  objectives  and  products  can  be  directly  related  to  war- 
fighting  capabilities. 

9.  Mission  Area  Strategies.  The  Mission  Area  Strategies  establish  the  DON 
6.2  program  objectives  for  each  mission  area  in  terms  of  the  operational 
Impact  of  the  planned  technology  program  on  the  warfighting  capabilities  of 
the  Navy  and  Marine  Corps.  The  format  for  the  Mission  Area  Strategies  is 
provided  in  enclosure  (1).  Provided  in  enclosure  (2)  is  a  listing  of  Naval 
Warfare  Mission  Areas  and  Corresponding  6.2  Program  Mission  Areas. 

a.  These  strategies  shall: 

(1)  Provide  program  goals  and  guidance  for  the  execution  program 
planners  and  performers; 

(2)  Define  the  technology  thrusts  required  to  achieve  the  mission- 
area  objectives; 

(3)  Provide  the  Investment  strategies  for  each  mission  area  in  terms 
of  these  technology  thrusts; 

(4)  Set  priorities  for  the  technology  thrusts; 

(5)  Define  the  block  program  objectives  supporting  the  technology 

thrusts ; 

(6)  Provide  a  vehicle  for  describing  the  program. 

b.  The  Mission  Area  Strategies  shall  also  identify: 

(1)  Mission-area  technology  needs  and  opportunities; 

(2)  Threat  drivers; 

(3)  System  deficiencies  that  may  prevent  the  Navy  from  adequately 
countering  threats  or  achieving  the  objectives  of  the  Maritime  Strategy; 

(4)  Programmatic  drivers  such  as  high-level  guidance  and  technology 
needs  of  development  programs  which  drive  priorities  and  schedules. 

10.  Mission  Area  Definitions.  6.2  Program  Mission  Area  definitions  are 
derived  from  chose  given  in  reference  (d).  Major  platform  and  technology 
application  areas  are  also  defined  as  mission  areas  (enclosure  (2)). 

11.  Program  Structure.  The  6.2  program  shall  be  structured  along  mission- 
area  lines.  Funding  shall  be  provided  by  program  elements  which  approximate 
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as  closely  as  possible  the  mission  areas.  (The  principal  exception  is  Labora¬ 
tory  Independent  Exploratory  Development,  discussed  below  in  paragraph  17.) 
Similar,  or  closely  related,  mission  areas  shall  be  funded  under  the  same 
program  element.  Each  mission  area  is  subdivided  by  the  technology  thrusts 
needed  to  meet  its  objectives.  The  technology  thrusts  shall  be  supported  by 
one  or  more  technical  projects,  combinations  of  which  are  contained  in  a  block 
program.  A  project  shall  address  one,  and  only  one,  technical  thrust.  At  the 
Claimant  level,  projects  generally  will  be  further  subdivided  into  tasks. 

A  comprehensive  set  of  Exploratory  Development  definitions  is  provided  in 
enclosure  (3). 

12.  Block  Programming.  ASN(RE&S)  directed  in  reference  (e)  that,  commencing 
in  FY  1986,  direct  laboratory  funding  of  the  Exploratory  Development  Program 
should  be  provided  to  the  greatest  extent  practicable,  consistent  with  naval 
needs,  program  goals  and  investment  strategies.  This  action  was  taken  in 
response  to  SECNAV's  goal  to  remove  acquisition  program  management  layers  in 
favor  of  direct  lines  of  communication  and  direct  accountability.  Direct 
laboratory  funding  has  been  implemented  by  Block  Funding  to  Lead  Laboratories 
with  accountability  through  the  Technical  Directors  of  those  Laboratories 
(reference  (f)).  Specific  objectives  of  Block  Funding  are  to: 

a.  Streamline  the  6.2  program  management  structure  and  thus  simplify  and 
improve  coordination  between  headquarters  and  performers; 

b.  Mlnimiae  resources  and  time  consumed  by  program  reporting,  review,  and 
approval  processes; 

I 

c.  Improve  program  responsiveness  by  instituting  a  management-by-obj ac¬ 
tives  policy  at  the  headquarters  level  and  minimizing  headquarters  Involvement 
in  execution  management; 

d.  Reduce  program  fragmentation  and  thereby  attain  Improved  productivity, 
relevance,  quality,  and  allocation  of  resources,  by  structuring  the  major 

I  portion  of  the  6.2  program  into  well-defined,  substantial  units  identified 

with  major  technical  areas  addressing  enunciated  naval  needs  and/or  emerging, 
high-payoff  technological  opportunities; 

e.  Promote  management  efficiency  and  flexibility  by  assigning  to  Navy 
Laboratories /R&D  Centers  the  planning,  budgeting,  and  execution  of  programs 
consistent  both  with  the  product  and  mission  responsibilities  of  the  Labor- 

I  atorles  and  with  the  mission-area  objectives  of  the  DON  Exploratory  Develop¬ 

ment  program; 

f.  Increase  the  collective  effectiveness  of  the  Navy  Laboratory  system  by 
promoting  cooperation  and  coordination  among  Navy  Laboratories  and  mini¬ 
mizing  the  necessity  for  duplicative  in-house  facilities  and  expertise; 

I  g.  Clarify  and  simplify  lines  of  both  fiscal  and  performance  account¬ 

ability. 

13.  Block  Program  Guidance.  ONT  will  provide  on  an  annual  basis,  detailed 
guidance  for  the  preparation  and  submission  of  6.2  Block  Program  Plans.  This 
guidance  will: 
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I-C-9 


OCNRINST  3910. 

1 :  MAP.  ‘237 


a.  Assign  responsibility  for  block  management  to  specific  Claimants; 

b.  Allocate  funds  to  blocks  and  projects  for  both  Execution  and  POM 
years,  (subject  to  revision  as  funding  availability  and  other  circumstances 
change) ; 


c.  Update  format  and  content  specifications  of  the  plans; 

d.  Specify  thresholds  and  conditions  for  reprogramming; 

e.  Provide  specific  program  direction  where  required; 

.  f.  Identify  protected  areas  of  the  program; 

g.  Provide  the  planning,  review  and  approval  procedures,  and  schedule. 

14.  Block  Program  Plan.  A  Block  Program  Plan  shall  be  submitted  by  each 
Claimant  for  each  assigned  block  program.  This  plan  describes  the  program  to 
be  executed  for  the  Execution  year  and  POM  years.  In  addition  to  plans,  these 
documents  will  contain  sufficient  technical  information  to  allow  them  to  serve 
as  Che  consolidated  source  for  the  status,  technical  content,  and  products  of 
the  program.  The  technical  information  shall  be  adequate  to  determine  when 
and  where  to  transition  the  technologies  and  to  identify  gaps  in  Che  techno¬ 
logy  program.  The  general  format  and  content  of  Che  Block  Plan  is  provided  in 
enclosure  (4) . 

15.  Reprogramming  Authority.  Claimants  are  delegated  below-chreshold-repro- 
gramming  (BTR)  authority  at  the  project  level.  For  purposes  of  Block  Plan 
preparation  and  submission,  Che  fiscal  thresholds  and  conditions  for  BTR  are 
provided  to  Claimants  in  the  annual  Block  Program  Guidance.  Reprogramming 
authority  applicable  during  execution  of  Che  program  is  provided  to  Claimants 
with  Execution  Guidance.  Above-threshold  reprogrammings  require  approval  of 
ONT  through  submission  of  a  Program  Change  Recommendation  (PCR) .  The  PCR 
format  is  provided  in  enclosure  (S) . 

16.  Block  Program  Reporting  Requirements.  For  purposes  of  providing  neces¬ 
sary  reports  on  Che  conduct  of  Che  6.2  Block  Programs,  Claimants  shall  submit 
Che  reports  shown  in  subsections  a,  b,  and  c  below: 

a.  Task  Summaries.  Task  Summaries  provide  data  in  a  format  for  use  in 
maintaining  an  updated  computerized  data  base  at  ONT.  Task  Summaries  shall  be 
updated  on  an  annual  basis  by  Claimants  and  submitted  to  coincide  approxi¬ 
mately  with  submission  of  Che  Block  Plans.  Details  of  input  requirements  and 
format  are  provided  in  enclosure  (6)  and  will  be  updated  annually  in  the  Block 
Program  guidance. 

b.  Monthly  Block  Funding  Reports.  The  monthly  reports  fall  under  the 
category  of  financial  reports  chat  are  needed  to  crack  commitments,  obliga¬ 
tions  and  expenditures  of  6.2  funds.  The  reports  shall  be  submitted  in  a 
format  similar  to  chat  of  NAVCOMPT  Form  2193.  A  sample  of  the  form  currently 
in  use  is  provided  as  enclosure  (7). 
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c.  Block  Quarterly  Reports.  Quarterly  reports  serve  the  purpose  of 
highlighting  Laboratory/R&O  Center  progress  vs.  milestones  for  the  previous 
quarter  as  well  as  to  elicit  statements  of  problems  encountered  or  concerns 
with  Che  pro  ;ram.  In  addition.  Che  reports  shall  provide  accomplishments  and 
funding  Information.  The  Block  Quarterly  Report  format  and  guidance  for 
preparation  is  provided  in  enclosure  (8) .  Updates  will  be  provided  as  nec¬ 
essary. 


d.  The  6.2  Accomplishments  Report.  This  report  shall  be  published 
annually  by  ONT.  Inputs  on  accomplishments  are  solicited  immediately  following 
the  end  of  the  fi«ral  year  from  Laboratories,  R&D  Centers  and  ocher  Claimants. 

17.  Independent  Exploratory  Development  (lED)  Program.  The  lED  program  is 
funded  under  a  specific  program  element  in  the  Exploratory  Development  pro¬ 
gram.  The  principal  objective  of  Che  lED  program  shall  be  to  provide  Che 
Technical  Directors  of  the  Navy  R&D  Centers  with  the  financial  means  to 
support  work  judged  by  the  Technical  Directors  to  be  important  or  promising  In 
accomplishment  of  assigned  missions.  Technical  Directors  shall  be  given  wide 
latitude  In  the  use  of  lED  funds  to  enable  these  same  Directors  to  perform 
innovative,  promising  work  without  the  procedure  of  formal  and  prior  approval 
which  might  delay  normal  funding  authorization.  Although  Che  Technical 
Directors  shall  place  emphasis  on  exploratory  development  efforts  for  lEE 
funds,  they  are  not  precluded  from  expending  these  funds  for  applied  research, 
component  development,  prototype  development,  concept  studies,  and  compilation 
of  research  done  elsewhere.  lED  funds  will  not  be  used  to  make  up  defici¬ 
encies  in  other  programs,  nor  for  contracts,  unless  the  latter  support  the 
basic  goals  of  Che  lED  program.  If  a  cask  begun  under  lED  leads  to  continued 
large  efforts,  it  should  be  transferred  to  the  regular  RDTAE-sponsored  program 
at  the  appropriate  time  and  supported  through  the  normal  budget  cycle. 

Normally  no  task  should  be  supported  under  lED  funding  for  a  period  of  more 
chan  three  years. 

18.  ONT  Planning,  Programming  and  Budgeting  System  (PPBS)  Schedule.  The  6.2 
FFBS  integrates  the  planning,  programming  and  budgeting  processes.  The 
process  shall  be  carried  out  on  an  annual  basis  with  each  quarter  of  Che 
Fiscal  Tear  emphasizing  a  distinct  portion  of  the  process,  as  follows: 

a.  First  Quarter:  Accountability.  ONT  management  reviews  and  assesses 
Che  previous  and  current  years'  programs.  Briefings  ace  provided  by  Che 
Claimant  Tech  Base  and  Block  Frogram  managers  and  such  additional  presenters 
as  they  deem  appropriate. 

b.  Second  Quarter:  Strategic  Flanning.  The  Investment  and  Mission  Area 
Strategies  are  developed  by  ONT.  The  6.2  FOM  is  completed  and  DON  POM  require¬ 
ments  satisfied. 

c.  Third  Quarter:  Execution  Planning.  The  Block  Program  Guidance  is 
issued  and  the  Block  Plans  for  the  following  fiscal  year  are  developed. 

d.  Fourth  Quarter:  Block  Frogram  Flan  Reviews,  Modification,  Approval, 
and  Funding.  During  this  quarter.  Block  Program  plans  are  reviewed,  adjusted 
and  approved.  Funding  documents  are  promulgated  by  30  September.  Approval  of 
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Che  Block  Plans  will  provide  a  Navy  consensus  on  the  following  year's  budget 
and  Che  Block  Plan  fiscal  Information  forms  the  basis  for  the  Navy  submittal 
for  the  President's  Budget. 

19.  Program  Guidance  and  Requirements  Definition.  The  6.2  program  will  derive 
guidance  and  requirements  from  the  Maritime  Strategy,  Summary  Warfare  Appra¬ 
isal  and  ocher  Navy  PPBS  documentation  and  decisions.  Master  plans,  and  RDT&E 
road  maps.  The  program  will  also  be  guided  by  technological  and  transition 
opportunities.  The  program  will  be  responsive  to  formal  OPNAV  guidance  and 
requirements  statements  from  the  Navy  Systems  Commands. 


a.  OP-098  Technology  Program  Analysis  Memorandum  (TPAM) .  This  document 
will  be  provided  to  ONT  during  the  first  quarter  of  each  fiscal  year.  It  will 
consolidate  technology  requirements  from  Defense  Guidance,  OPNAV  Warfare 
Appraisals,  CINCS  reports,  and  ocher  sources  for  use  during  the  POM 
development.  It  serves  as  a  source  of  ONT  planning  guidance. 


b.  OPNAV  Guidance  to  the  Tech  Base.  This  annual  memorandum,  provided  In 
the  second  quarter  of  the  current  fiscal  year,  identifies  Che  highesc-priorlcy 
Navy  technology  needs. 


c.  SYSCOM  Technology  Needs.  The  SYSCOMs  should  provide  to  ONT,  In  the 
first  quarter  of  Che  current  fiscal  year,  a  statement  of  technology  needs  for 
use  as  planning  Information. 


d.  SYSCOM  Program  Recommendations.  The  SYSCOMS  should,  in  the  second 
quarter  of  the  current  fiscal  year,  provide  to  ONT  specific  technology  program 
recommendations  to  be  considered  for  incorporation  Into  the  Block  Program 
Guidance. 


20.  Program  Review.  Exploratory  Development  Program  reviews  are  described  as 
follows.  Enclosure  (9)  contains  additional  details. 

a.  Block  Program  Review.  As  part  of  the  assessment  process,  individual 
block  programs  will  be  reviewed  by  ONT  during  the  first  quarter  of  the  fiscal 
year.  SYSCOM  representatives  and  ocher  interested  parties  will  be  invited  to 
participate  in  these  reviews.  Briefings  and  documentation  will  be  the  responsi¬ 
bility  of  Individual  Claimant  Tech  Base  Managers  and  Block  Program  managers, 

in  response  to  guidance  from  ONT  Technical  Directorates. 

b.  Technical  Reviews.  These  will  constitute  In-depth  reviews  by  ONT 
staff  of  selected  technical  efforts.  They  will  be  scheduled  on  an  as-needed 
basis,  principally  during  the  third  and  fourth  quarters  of  the  current  fiscal 
year.  Briefings  will  be  provided  by  the  Claimants'  technical  staff.  The  Navy 
SYSCOMs  and  ocher  appropriate  headquarters  organizations  may  request  ONT  to 
arrange  additional  reviews  to  meet  their  special  needs. 

c.  Investment  Strategy  Reviews.  These  will  consist  of  reviews  of  the 
overall  Investment  Strategy  and  Che  Mission  Area  Strategies.  The  review 
documentation  and  briefs  will  be  provided  by  ONT.  The  CNR  will  review  and 
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approve  these  strategies  during  the  third  quarter  of  the  current  fiscal  year. 
Subsequent  to  CNR  approval,  but  still  In  the  third  quarter,  the  Strategies 
will  be  reviewed  by  OP-098  for  response  to  guidance  and  stated  requirements. 
SECNAV  offices  will  review  on  an  as-requested  basis. 


Distribution:  (1  copy  each  unless  otherwise  Indicated) 

SNDL  A2A  (DON  Staff  Offices,  CNR  only) 

C20  (ONR  Det’s  (2)  Resident  Reps,  ONRFE) 

E3A  (NRL  (10),  NBL  (2)) 

E3B  (ONRBRO  LONDON)  (2) 

E3C  (NORDA)  (4) 

E3D11  (NERPF)  (3) 

E3DL2  (INO)  (3) 

FH7  (NAVMEDRSCHINSTITUTE) 

FH19  (NAVMEDRSCHDEVCOM) 

FH  22  (NAVDENTALRSCHINSTITUTE) 

FKAl  (SYSTEMS  COMMANDS) 

FKP4  (RDT&E  ACTIVITIES) 

FKP4B  (NAVEODTECHCEN) 

OCNR  Internal  List  #1 

Copy  to; 

SNDL  A1  (Innnedlate  Office  of  the  Secretary,  USECNAV  (SO-1) ,  ASN(R,E4S)  (SO-3) , 
ASN(FM)  (SO-4)  only) 

A2A  (DON  Staff  Offices,  NAVCOMPT  only) 

A3  (CNO) 

A5  (Bureaus) 

A6  (Headquarters,  U.  S.  Marine  Corps) 

B2A  (Special  Agencies,  Staffs,  Boards  and  Committees,  Defense  Mapping 
Agency  only) 

C4L  (Director  of  Navy  Laboratories) 

FD2  (Naval  Oceanographic  Office) 

FF6  (Observatory) 

FF38  (Naval  Academy) 

FFR3C  (Air  Test  Center) 

FKR3E  (Weapons  Evaluation  Center) 

FKR3H  (Air  Propulsion  Center) 

FS3  (Intelligence  Support  Center) 

FTl  (Chief  of  Naval  Education  and  Training) 

(continued  on  page  12) 
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U.S.  Army  Headqu«rcers  DCS(RI>&A) 
n.S.  Air  Force  Headquarters  DCS(RD&A) 

Air  Force  Systems  Command/DL  Andrews  AFB 
Defense  Systems  Management  College 
Acqulsltlon/Loglstlcs  Management  Training  Center 

Stocked: 

COMNAVPUBFORMCEN 
5801  Tabor  Avenue 

Philadelphia,  PA  19120-5099  (100  copies) 
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AIR  FORCE  LONG-RANGE  S&T  PLANNING  PROCESS 


AIR  FORCE  LONG-RANGE  S&T  PLANNING  PROCESS 

The  following  document  has  recently  been  issued  by  the  Air  Force.  It  represents  a 
complete  long  range  plan  for  the  total  Air  Force  S&T  program. 
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AND 
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PROGRAM 
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“Guided  by  Project  Forecast  H,  a  study  tdeatlOdaz  new  teebnologles  liar  Improirinx  fiiture 
warttgbtlnt  capablOtlea,  the  Air  Force  wtU  continue  an  aggresstre  research  and 
development  program  to  ensure  continued  technological  superiority  over  any  artversary.“ 

General  Larry  D.  Welch 
Chief  of  Staff.  USAF 
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Til*  maaaa  at  Air  Faro*  Sr***Ba  Conuaaad  (AFSC)  a  to  acquire  woixn  rraons  witA 
xnmM  vuTIcJnaac  csoaMUtr  tor  onr  mm.  (ba  Air  ran*  opwianroi  ooaunuders  and 
Um  CSNOl  To  tUo  end.  I  li>»«  re-ihlidMirt  tftree  OenMand  anair 

(1)  Maat  Uta  uaua'  oairta. 

(2)  fcr»int«ni  juqBiaoe  i-mrihtifa;  and 

(3)  Bnhanra  oor  tartinnirnircal  juvoionty. 

An  au»*a(tTa  Sdaaoa  and  Tnrtinnlody  (SCT}  Procram.  Uia  ixiogJUaM  of  oqr  Naaco's 
defeoai  anra  World  War  0.  a  suU  Um  kar  to  prondlnK  an  altordaOia.  qaaiitatireir 
aopmar  oulitarr  feroa.  Uamtainmc  Utat  oacMary  Mad  a  mora 

dUtlealV  SortaC  adraaom  wa  iaaaaamc  m  taar  iayeamiaiit  in  niairrh  aad 

dafatapaaanc  mattmaa  to  gatpaoa  oma.  Ttm  etaianaa  a  to  tocoa  oar  TaioaOia  3XT 
WManiaa  duo  araaa  (bat  can  aeliMTa  Um  craatoat  Inoaaaa  in  wan  hat  ratMluUty. 

Thla  pamphla^  bollt  oa  tha  laoer  of  Protaet  taaeaat  0.  ooUinaa  oar  plan  to  matt  tba 
ftiallonca  ia  ooooarc  wrtb  rhangaa  in  tba  thraai,  aatkaaai  poilcT.  taadnoiocicai  opporanucr. 
aad  saaalaMa  pracram  tadiDC. 


Wa  laaa  tka 


(or  oar  ortkai  Air  Poroa  sacT 
and  wnh  Um  Umafy  aeoi 


Bttoa  of 


Wa  vill  aifranri  ta 
tarhnofooeadT  aopancr 


BBtNAJtD  P.  RAMDOLPS.  CEETfBtAU  USAP 
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THE  TECHNOLOGICAL  THREAT 
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techaolocical  fnanentam  !»■"«»<  sr  i^*  Soneta  in  the  t970‘a  ban  been  addreeaed  br  the  sharp  increase  in  ROTAS 
spendinc  br  the  US  in  the  inao't.  Bowerer.  the  onpect  at  the  US  response  wiu  not  be  mstaataneoua  and  mar  not  be 
sulfioent  to  peraanenUr  rerene  Uus  dscurbins  trend. 

U.S.  VS  SOVIET  MILITARY  RESEARCH, 

DEVELOPMENT,  TEST  St.  EVALUATION 
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Speadme  akaa  wtU  not  coaraates  twchnotocirai  aspenantr-  The  Soneta  also  aureasrelr  exploit  Westem  technolocT  to 
reduce  the  technofeicr  tap.  Aa  shown  below,  the  US  toads  the  USSR  m  IS  or  ao  basic  cerhnolop-  areas  and  is  equal  in 
the  remauunc  S  areas.  The  arrows  depict  the  11  arean  when  the  Soneta  are  impronnii  their  reiaure  «»»~<ith  Tbs 
pamphlet  cntlires  the  Air  Force  SAT  mrestment  scratcer  to  recain.  imprenre.  and  sustain  a  technoioticallT  supenor  torce 
to  defend  the  US  and  ita  alUea. 
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NEW  TECHNOLOGIES  TO  MEET  THE  THREAT 


Tb  mtm,  impcaKt  br  oar  Mtrmmnm,  Ut*  OS  aoK  igpuaaietr  drraop  mo^nocoarr  nabJInt  tacbnotaoa 

win  tte  iBGav  of  varflxtttmc  la  Um  1m  SO  jam;  tartinraopaU  tOnacm  bar*  tcwtaixrt  miUtarr 

capabiUttM  aS  %  nta  anpcaoBbsiiad  A  lijsUK7.  OS  bM  ban  on  tba  Icadiss  odes  of  Uua  sbivi  Cbraocb  a  a  wiaa 
and  oieoimcBd  naaarcb  and  danfafaant  and  tnanaara  an^iofmjmt  ocnoanA.  Tba  papba 

bao*  <*»!««*  I — ij  adtaiaja  A  »*«rA  van  and  bAbUcbt  imperAna  taraakthimeb  owtauinrtka.  Tba  HAb 

PatciBiaaca  TAtaua  asy»«  CHPTB).  vitb  a  ttiim  iii  aiam  nco  doobla  vxjxtias  camnitr  on  tba  draaiac  boarda,  ana 
iBiaAnhjnna  anraft  maaaamaniUtr.  rano.  paylaad.  and  baanc  capabUlUan.  Tba  p»M  ct  Hlcb  Qiocr  OnaiCr 
PrapatAna  fump)  maarcb  ata  a  evoMd  Aoaaaa  A  lamacb  aadicia  Un  capaAlitr  and  a  tbraa  to  flrdoid  mnaaBa  A 
TixrrwratAa  obit  trandv  apataUtr.  Adranad  — aaefe  aa  cartxn/ofbaa  and  ooamie  oempoataa  ara  ter  A  tba 
HOTg  aad  bjch  kia^  wifna  ankM.  Tba  tmoaden  proeenne  apaaiA  offoad  br  tAjuauc  daataa  oonld  mptattoBiaa 
>'-!■-> t.  giaonaai^A  iM  Ona  —nr  of  oo-board  aaaon.  Tbeaa  adraiass  ara  rrimpra  at  tba  dauaia  rota  SJeT 

can  pter  at  ^  tba  ■tUtaay  — pnKjiiMjM  of  our  ftitnra  ddooa  forcca. 


BREAicnaiatiGH  oppoRTuiumr 
TURBINE  ENGINES  ^ 

/  \ 


a-r 


is-h 


n 


f 


\ 


I 
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BREAKTHRtXJGH  OPPORTUNITY 
PROPELLANTS 


BREAKTHROUGH  OPPORTUNITY 
MATERIALS 


BREAKTHROUGH  OPPORTUNITY 
COMPUTERS 


THE  CH.\LLE:nGE  op  technology  TRAI'JSmON 

N«w  wan  LB  sr^Lana  teoavir  'err  ^  •«-finrikny  dnaocobaa  wlikii  b«c>a  to  to  15  T*mta  ico  a  laOancon*B  Ttia 
paca  daiaes  Ctw  leao  uiij«  to  arrtiof].  prora  md  traaaaoB  Basal  )uf  (.Tnnrjr^^  acorpcraiail  in  codari  moat 
aNwait  acrariim  W«  v«  jiar.r.c  gocirmanent  to  daratap  aad  (zaiaitksi  (ha  ara  treaiotiraach  onacal 

to  [■■■■■ii-f  jupBim  aaaooo  arsums  .'or  Ltia  fatura  Air  Ftna.  SotaaqaaBK  aaetacaa  of  tha  paBOhlal  oattlaa  oar 
iOTTaOBaa  sBatecr  'or  auasoo  ud  •-gf.inrafny  araM. 


A  STATUS  REPORT 


Proiect  FOREC.VST  J.  means  to  'ocus  mrestmeni  la  new  teeimoloces  m  tie  Air  Force  SiT  Program.  ^  t>e«i 
implemented.  Since  iasi  Jtar.  cue  .\ir  Force  lias  increased  inTesunent  m  PFTI-relaxed  tectinologia  br  u  percent  to  $623 
mdlioa.  In  FY  37.  .\ir  Force  laboratories  began  derelopmc  fire  higb-lererage  PFtI  initiatires  unoonstramed  by  funding 
and  limited  only  by  tbe  ability  to  adrance  tbe  tecOnoiocy  Tbe  injuaures  are  listed  below  along  witb  tbe  Icey 
acoomplisbmenta  demonstrated  during  -be  past  year 


7}{yOLO(JY-LD^aTED  PROCR.\MS 


PHOTO.VICS 


a  Eitablnbed  Air  Force  Pictcoia  Center  at  tbe  Rome  Air  Dereiopmeat  Center 
o  DeTetoped  oooperatrre  pregram  with  academia  and  mduscy 

o  Demonstrated  optical  logic  elements,  finable  opucai  sources,  multiple  warelengtb  local  area  networics  for  bigb 
speed  computers 

DIRECTED  ENERGY  TECHNOLOGY 

3  SutHTSCem^  ussmd  for  ruicer^ilicr  lo  ^iU>'?ower  oiicxowaTa  .TIP^A) 
o  I>Ti!lopeci  rrequenc7-cuiULfii«.  ctawai^ciass  HPM  sources 
}  Demoostra&ed  wtecaie  x>4iO*state  .aser  ptiAse<l 
0  D^ooso^tad  hifh  power  c^irmicai  ox7(ei>Kxli£ie  laser  (COIL) 
o  FeasibUiCr  established  for  vacucai  applicauoa  of  directed  eaercf  weapons 

HIGH  TEMPERATURE  MATERL\LS 

o  D^tnoosgated  tucti  temperacur*  capaotUcy  o<  titaoiusi  aiumiiude 
o  Fabricated  tiCaoiam-aiiuiLaudc  ceramjc  composices 
o  Dereioped  aUcoo  carbide  fi^>er  rein/orcement  for  2SOO  dec  ^  serrice 
o  Basa  for  oat  ceno^oa  curbme  ezxctae  materials 

NON-LINEAR  OPTICS 

o  Completed  opCical  psrametne  ampliller  experiment 

o  Oemenstrated  tntfffamnctne  measurement  o<  noolinear  opucai  image  ejuabty 
o  Der eloped  nonlinear  opucai  imaging  cnciuugue  to  remore  distoruoa 
o  Discovered  oompeung  □oolmear  opucal  process 
o  Pocentlai  tor  bgbPweigbt  preeatoo  opUcal  systems 

HIGH-ENERGY  DENSITY  PROPEIXANTS 


Derelopad  new  ocmpnier  tecnnido«a  Uiat  sapport  tbeory  ertrapolatioas 

Dtsurved  new  rare-gas  oompounds 

Prepared  world's  first  gawpliaaa  metal  borobydnde 

Ideaullad  new  energetic  moao-propellants 


i  n  i{) 


A  STATUS  REPORT 


Lim.  rear  Ajr  Trroa  'atxnxanm  tMo  miTT— iil  ioTacaait  ia  <l»  a  FTH  initlaavaa  bWad  I 
OD  ;&eaB  tarfiimlrcw  ttaa  aarmOT  becoD  to  jitid  tu(b  p-yrara  m  am  by  tha  matca  aeocml 


INCREASED  INVESTMENT  PROGRAMS 


HIGH  performance  TL-RBINE  ENGINE  (HPTE) 


3  Damcnomad  auuLUiral  axeentT  <al  tucjl  srmcui  ftbw  nmlorad.  ban  ^nht  t 
}  TItb  HPTS  tj»-(tT»ran*T  dsBonscncor  and«'  tax 

o  DoaoBomad  mecaj  aimarx  aad  craoOita  oempoBta  oaa  Brocsoni  ixmpcnoiia 
9  Bcdsa  derciacmenx  o(  27  Mcb  perfcrmaact  rttfmm  onmponma 


SMART  SKINS 


9  Pabdouad  auumuwKonlcmal  radar  amy 

o  Oentopad  aetf-cBUtnttns  Ti  fkinwf  arrsy  *t(k  di(|tal  haamfornmK 
9  Inwnyifail  Macta/tOrmatatm  at  aotesaB  dn«a  oo  aoera/t  eoDlIxnnxt°a 


KNOWLEDGE  BASED  SYSTEMS 


9  BataOUdMd  Aroncal  loiaOlcaoi  AppUeatloaa  Coiur 
9  TtaoBtkaaad  praocypa  ouBia  to  Ttoacii  Air  Ccminaiad 

9  Daratopad  aaKtpla  Imi^lalid  h— il  tadt  bad 
o  Inittararl  larya  ■ala  aottwan  daara.ppcianx  tit  bad 

BRILLIANT  WEAPONS 


u  Paiintmail  bntboard  lat  radw  ataor  (t  *aaar  amv  iJiP  KaadaoBa 
o  Coilactad  Intrtad  aad  auntmait  aa»a  anaacart  of  tarcat 

o  Compielad  eapOra  lUcta  danoBBtfaclca  of  adraacad  air-<o-air  aaekt 

ROBOTIC  TELEPRESEINCE 


o  Piuuirad  nn>  datuuua  aasipqiBiaa  (atacbaaKal  baada)  ior  aralBaXioa 
9  Bacaa  Hntiarir  oEBpour  mndaHag  t  roboa  xitaaaa 
9  Ba^a  oataMoa  daratopabaa  tfrott 

SUPER  COCKPIT 


0  Daaaiopad  aidtt  tMob  lOBit  wwk  haadadp  lU^tg  (HDD) 
o  rU(M  datoBaarattoB  of  aeia  ir*  babaaa  (HDD  la  a  bateai  vltb  baad  ndem) 
o  n«M  dMOBaaraata  at  baad  Batad  lia  aaail  >n»1iai  ialnaad  (mil)  aoBsa 
o  Taaud  >0  (jrnjBtBl)  paaanmK  baiata  dkptv 


AFSC  LONG  RANGE  PLANNING  PROCESS 


Scspoodiiix  to  Uie  mreat  aad  Uie  dudenge  o(  tcdmologj  traoaiuon.  AFSC  msticuud  a  long  racge  plaiuurg  procas  to 
foctB  Air  Forca  SKT  inTesonenta.  Depicted  below  a  a  siapeboi  ot  Uus  process  and  its  three  oompooents  -  -  deptoyed 
and  dereloped  srstana.  srstem  concept  opuooa.  and  future  capability  Deeds  and  opportuwUea.  Within  the  POM  bonzon. 
advanced  DETVEXOPMEINT  efforts  are  onenled  to  generallr  support  the  limited  number  of  system  programs  which 
hare  been  approred  for  derelopment  by  the  corporate  Air  Force.  SAT  EDCFLORATORY  DETVEXOPMENT  efforts 
support  a  larger  number  of  potentiaj  sysum  ooncept  options  which  wiU  be  eraluated  for  further  system  derelopment 
beyond  the  POM  years.  FtnaUy.  today's  BASIC  R£SEL\RCH  inrestments  establish  the  foundauoo  needed  for  the  far 
term  to  support  a  broad  number  of  military  capability  needs  and  opportunitia.  Concept  options  and  capability  needs 
and  opportunities  are  derrred  from  both  user  pull  and  technology  push.  Therefore,  they  represent  the  'realm  of  the 
possible'  to  the  users  in  the  Air  Force  operational  commands  Through  the  reouirements  proceaj.  the  Air  Force  will 
assess,  ralidate.  and  fund  those  system  concepts  rh'.tt  beat  saUsTy  the  users'  eToiTmg  needs  in  roponse  to  the  threat. 

a\P-\BILITY  NEEDS 
&  OPPORTUNITIES 


SYSTE\IS 


CONCEPT 

OPTIONS 


MISSION 

^  AREA 

I  SUMMARIES 


► 


r 

I 
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TTie  .Mr  Force  condacis  recinlrenienta  planning  In  10  mission  areas: 


Straceglc  OCTense 
Strategic  Elefense 
Space 

Vfobinty/Speclal  Operations  Forces 
Tactical 


.Mmament 

Reconnaissance /Intelligence 
Electronic  Combat 
Command  and  Control 
.Mr  Base  Operability 


Summartea  of  tbe  10  mission  area  plans  appear  on  pages  10  -  19. 


How  to  read  tbe  ^irriTnar'ea: 

L  Capabinty  Needs 

Each  Mission  Area  Summary  cites  a  list  of  capability  needs  provided  by  tbe  .Mr  Force 
using  commands. 

IL  Systems  &  Systems  Concepts 

Systems  listed  under  tbe  Carrenc  column  are  either  fielded.  In  production,  or  have  a 
scheduled  IOC  In  the  near-term.  System  concepts  listed  under  tbe  Next  CeaeratJoa  (IOC 
plaimed  In  the  Lb^l-tenn)  and  Future  (IOC  planned  In  tbe  fai^term)  columns  represent 
pcoedble  options  available  by  applying  matnrlng  technologies  to  meet  operatlonai 
requirements.  The  using  commands  will  select  and  advocate  for  fnndlng  only  those 
options  that  best  meet  their  needs.  The  system  concepts  are  listed  In  the  time  flame 
they  are  scheduled  to  become  operatlocaL 

in.  Key  Technologies 

The  key  technologies  are  associated  with  the  systems  and  system  concepts  listed  above 
them  In  the  same  coinmn.  Technologies  In  the  Carreac  coiomn  have  already  been 
Integrated  In  the  systems  Qelded  or  nearing  IOC,  while  those  In  tbe  JVezt  Generation  and 
Future  columns  have  acceptable  risk  but  require  maturation  to  enable  the  listed  system 
concept  options.  These  are  not  comprehensive  lists  of  ail  Air  Force  pertinent  SAfT 
Investments,  but  they  do  represent  the  essence  of  the  SJtT  Investment  strategy. 
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STRATEGIC  OFFENSE  MISSION  AREA  SUMMARY 

I.  USER  CAPABILITY  NEEDS 

I, 

z 
z 

n.  SYSTEMS  ^  SYS  I  hM  CONCEPTS 


LocaM/SbrOoi  S»rM«pe  Batoeaubla  T^rera 
mm— I  Ainsan  SarmmbiUtr 
Sonka  Diptf  Bonad  ‘nrcaci 
iBomaid  Rtftialmc  Cvaatf 


i-  tntcarita  CoomtioBal  ManMoDa 
Z  Snrrmaia  ICBM  Bbo( 

T.  ICSU  PPiiaW  ittott  <3t  Larcnd  Defi 


B-lB  B-1  arpaTwcatT  Velucia 

B-S3  G/'H 

PB-lIl 


ICBMS 

yCUnctaoBum  Q/m  Mtaotcmaa  (V/V  ICSM  Knh«iwmqii» 

[V  M  l  f  w  prr  (SQo)  PooeicMpiv  (Rul) 

Souil  ICEBd  (Bard  Uo6d«  Laimcb) 


Tankers 


KC-13S  A/E/Tl 
KC-IO 


SRAM 

Air  1  jnnrliail  Cnma  Mkaila 
MK  aa/M  Gnmr  Bomta 
Barpooi 
T^at  Raistia* 

HAVB  NAP 


Munitions 

SRAM  a 

Criifitliaal  Oaaa  lllMla 
AdmaaM  Or—  >n^li 
AMRAAM 

Eartk  Pc— (  Wmeom 
Bard  'nrva  Mmuttna 


KC-X 


BrpaamB  Waapca 
Laoc-Raaaa  CaorcBBanal  Qnaa 


m.  KEY  TECHNOLOGIES 


Radar  Qtaa  SaeOoa  Radacttoa 
Vinatria  S«cap  Wins 
CoU  Laimcft  KBd 
BacBor^allr  Altia  Radar 
On-Baatd  Otnm  Oaaanttoa 
MnWIa  Grarttp  Snrrmfme 


°  •****-»**— -°-"***‘*^  OarloiB 
gna«»~.4  ij-i  PrapaUaaa 
AntHMaflB  Tam*  <manM 
Moi^Spaent.  MoM-Moda  Scoaca 

DMMV 

Slaaitk 

R»— 7  VdUcta  JUiainri  Radnctta 


Bsv^mun 

CcBbtaad  Crda  PropaWoB 

U1B*-Hlsb  Spaad  . . . 

Blsft  Wamu  Dmmtr  PropaUanB 
Soper  CockpM 
SQpffQQDdncttBC  1^131 
Hick  Tapneon.  EOsk  Straadik 
MaunaiB 

Paa  Bern  Propalliaa 
Actrea  rrrtiBd 
B^paacauc  Ekeapa 
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STRATEGIC  DEFENSE  MISSION  AREA  SUMMARY 

I.  OSc??  CAPABUmr  needs 


► 


t.  RilH»rtr  TacOeil  Warnmc/ABack  Aaaomcat  Stsobb  4.  lumcpcon 

X  ABDOiB&vie  lod  Spaei  Snrmllam  CorenK*  ud  Track  Ca««raci  S.  Capaliilitr  to  Procaec  Spaea  Aaets 

X  Loac-Raoci  Inurapt  CapatHlity  0.  Gioaad.  Air.  t  Spaca  Sjjiaaa  Procacaoa 


n.  SYSTEMS  ^  SYSTEM  CONCEPTS 


Ballistic  MlssJa  Defense 


SautttU  airtr  Wunmc  Stbcbb 

SiEWS 

PAVE  PAWS 

Nnoacr  DelOBacuo  DaCacOon  Sracsn 


Nortk  WanuBC  Syacoa 

Orar  cIm  Harms  Backacaoar  Radar 

P-is.  p-ia 

AMRAAM 
AWAC3 
SEEK  IGLOO 
DEW  Um 


SEWS  PoUcnMB 
BUEWS  Mnrtinraamt 
PAVE  P.AWS  Upcsia 


Atmosphene  Defense 

Spaco'Haaad  Radar 
OTB-B  Upcradoi 
P-15.  P-lS  ImprovsatBS 
latpii/rad  AldRAAM 
AWACS  Block  lapreacBoBta 
Adraaoad  Asal  P1a0anB 
(Aircnit  or  AoSiip) 


Oirectad  BaertT  Weapon 
lOacQc  Weapon 

Spaoa  Surmliaoca  k  Traczuic 
Syaceai 


Adnooed  OTH  Radar 
Lcnc-Raa«a  Hrpcnonic  Pladorm/ 
Monition 

AdraaoHl  tnteraepcor  FVctlts 
Sups  ague  Qrosa  Interoept  Mlnnla 


Space  Defense 


Grcnad-Baaod  Elacoo-Optical 

Daap  Spaoa  Somailanaa  Sndsa 
Spaoa  Dotanoa  Opsattoaa  Cants 
Paedle  Boms 
Spaoa  SnrraUanoa  Radon 


Doop  Spaoa  Snrradtnm  Radar 
SataUlta  On-Board  Atfack 

Roportiac  sjmam  (WanniK) 
Atr-LannclMd  AoU-SoloUtta 
•Till fain  Haanl  iMiraSatSHfa 


Mcbbto  Satmilto 
Spaoa  DctOBa  OponUann 

Cantor  baproasnona 
Groniid-Bsid  Idas 
Spaoa  Booad  Spaoa  Snmdlaaoa 


m.  KEY  TECHNOLOGIES 


Compntar-Orms  DSpIstb 
B  Dotaetor  Amra 
Mam^:otar  IR  Demaat 
Pbaood  Arrar  Radar 
Bleb  Paws  T/R  'MoCaim 


Stoaltb  Dotaetfes 
LiebtwasU  sag  uus 
Multt-SpocU.  MaM-Moda  SoBOon 
o— II.H.— ^Ocroafstronira 
SurrmUa  Soiar  PaaoS 
PsalW  Praosrnn 
Maltt-Statti  SnrfsUsiBa 


Loncs  Ula  Oyoesue  CooUac 
Bv11Uao( 

NonmnpsauTn  Tarcoc  Raeoanidas 
Etndaat  Pows  Gnsatioa 
Ptansnn  Pomtlnc  e  Ttaddnc 
gfVsaaua  Asudiiiamaa 
Artificial  hsnpharln  MIrrer 


HItb  Pows  Mtoowan 


Oasts  RafaetiOB/lR  Backsoand 
ModoS 


► 
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SPACE  MISSION  AREA  SUMMARY 

/.  USER  CAPABILITY  NEEDS 


1.  Rovoam  OpnUooal  tjnncti  Prnrwwnt  4.  Wcrld-WUa  NancMiaB 

r  Impra*«d  On-Ortit  CoitM  S.  tmprarvd  E^nTOcnmcntal  Monitorms 

1  Ptihwrt  Stnc*  SsnoM 


n.  SYSTEMS  Jt  SYSTEM  CONCEPTS 


Cnirent 


Next  Geaeration  Future 


TTUa  a 
T!t«i  r/ 
3p«ai  ShatU* 
Cmum  O 


Launetf/Ortit  Transfer  Vehicles 


Otfta  a 

AXt— /Cafirn-  II 

tus 

P.\M-D.  D-J 


A^tTucod  fjimrft  Ttwiiii 
Orbrtal  Maaeorcrmc  Vducl* 
EbcpendalM  Orbital  TTaoKcr  Velucla 
RcnaBabto  Orbital  TmMa  Vdiicla 


S<aiUMil  SibclB-;$tac»-to-Orbit 
Vebjcla 


ATSCS 

DSU 

Tuae 


ARTS 

FSOC 


On^Oroit  Contra/ 

i 

Sumrabla  Up/l}oira  I  jifci  SaUlUta  Aotanamy 

SatclUU  CrcaHlakB  Lanr  SatclUta  Qtaatmis 


Space  ServKes 


5(mem  Tot  Prccnm 


Sumralila  Solar  PanalB  Oo-Orbit  Rcpair/Sonca 

Nlckat-SrUiUMB  BaiTarMa  BnllaMra-Hardiad  Mloodactraoks 


Navigation 


Global  PoattoniBK  SyaM  (GPS)  0  C3>3  OR  CPS  IS 

Environmental  Monitoring 

Mcon  Mataoratocieal  Sacalllta  Pttnjaiu  DMSP  S 
(DMSP)  SD-4.  a>-3 


m.  KEY  TECPHOLOGIES 


'Hianiial  ProtacOoe  Sjrauma 

Plaoar  Solar  Pwma 

bapforad  OitM  PradleaoB  MoiUa 


Impraaad  SataOtta  Praucoae 


Aitranead  OrMt  Tnaem  PropoMoa 
Larpi  Spaca  Strqcaaa  Ccatrot 
Ballaflna  ffanlaaail  MteoatacBonia 
Ucbrwaatit.  L9W>CaBt  Sttuaiupa 
Spaoann  Oiarc*  CoaM 
B2F  Tl  aaauut/Raoatra  Aatanaas 

Blgb-aneiaer  SarrtTbMa  Solar  Calli 

WUabaad  SumaaMa  Coma  Ltaka 
Improfad  Barntammal  Vtodata 


Robode  Tekiauauca 
Hlch  Bbanr  Danatr  Propallaaa 
Pait-SafV  Paolt'TolfTaiit  Compmar 
Pbotoaies 

Rich  Powv  SoUd  Stata  Spaoa 
ConnioucafcioBV 


« 


J 


i-n  io 


MOBUJTY/SOF  MISSION  AREA  SUMMARY 

L  USER  CAPABILITY  NEEDS 

L  IntirrhMf  Aiililt  -  bmld  so  as  V(I&4/D  4.  Uctacvolocial  Cn»hilltt—  •  (iolal  watlicr  oo*«m 

X  tntraUMBUr  AlrttH  -  ootm  arso  *ad  otmm/lotnamt  — ir  Tirh  ipooi  "wiiti.— 

3.  rnmht  SaacBi  -  qnaacttr  aod  <iaalitr  of  imtet  5.  Spaoal  Opnciaaa  -  kaic-naci  afOtnaao.  cnsBlifp  aai 

n.  SYSTEMS  ^  SYSTEM  CONCEPTS 


Current  Next  Generation  Future 


^  Intertheater  Airlift 

C-l4i  B  C-17  .VdnaoBd  Stncccc  .\irlincr 

C-j  avb 
KC-lO 

Oil  Roo-re  Air  riaec 


Intntheater  Airlift 


c-iao 


C-IT 


AulTBoail  Taeaeal  Tmapert 


Special  Operations 


MB-ao  C/-a  Spaoai  Ops  TTaiapon  roUo*<D 

C-141  Spnml  Ops  Ijjw  Lrr«i  (SOLI.)  Spaoal  Ops  Gnastup  PoUow-ob 

C-US  SOLf. 

UC-US  B/B 
AC-130  A/B/XJ 
t 

BC-UO 


Meteorological  CapabiOUaa 


wc-uo 

DUSP 

Bmus  Pick!  — tMT  aoS 

Obaa-vadoo  Toneme  Siema 


Aqtnmaiad  Waatff  DMnliatloa  SyaMa  «-0  Uadalt 

Nan  Goaradoa  Radar  WaaiOv  Data  Sanapn  oa 

DWfSP  (Bkxk  daanci)  rfca-Waaahv  PlaaonDB 

DM9>  (Adraaead) 


m.  KEY  TECHNOLOGIES 


Roofii  Ftald  T  -awHim  Gaar 
Soparaidcai  AJrfcai 
GoBiAip  fVa  CoBM  SraCM 
Rapad  Carso 


ArtUkiai  IntaiUecsoa 
LKttcwciic  llafaiaS 
UolO-Spaesai.  MoM-Moda  Saaora 
ParalM  Pijuawa 
R  mpiansa  Radoedca 
Balltrtr  SM-mabOitr 
SKnadcaal  Awarapaa  AidiPS 


PaaTra  Lda4a«a|  Nsnodoa 


SrowsTorvL/VToi. 

nitta^JsWoavM  Uacanata 


► 
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TACTICAL  MISSION  AEIEA  SUMMARY 

L  USER  CAPABILITY  NEEDS 


1.  Nlcbt  iDd  WntlMT  Opahilltr 
X  Air-«o>Air  Idl 
X  AirftaM  ABMk 
<  /mo  Srmmm  SopportaUttr 
X  Radocad  Airaw  Workload 


X  Arro  Srstos  SnmTaOtliCr 
7.  Alsditr  CO  Ptad  aad  Kiil  Idotxla  Tarzea 
X  Bard  Tartat  Kni 
9.  Looc-Raac*  taccnUctaoa 


Aircraft 


P-IOA/C 

P-ISA/C/'B 

r*ui 

A-IOA. 

Ar70/T 

r-torejo 


ACLl*  Palooa 
7oUa»OD  WOd  Wcaad 
Maltt-lft—ai  Reiaatarp  Piloted 
VebMla 

Ail  WeallMr  P-IS 
Adraaead  Tacaoi  nduer 
PoUo»-oa  Attack  Amnrt 
Con  .Air  Snpoort  Rudarniient 


Podcna-oa  lotcrdicuoa  .Aircrart 
RoOouc  Air  Vehida 
CarapmaalBCT  Moitl-Rcia  rtaMw 
Blkh  .ARMada/Madi  Aim« 
ProcacUTa  Bqnrpment 


AvionKS 


Tacacal  IduttVaflnn  Noa-CootMraar*  IfWnnlleatioo 

UILSnVlTkO  Dala  Baa  (or  Umaoaam  SCnka  Data  Link 

LAM'lutM  tiin-FUsU  Anorua  SOita 

InUdratad  Soaor  Soda 


SuoCT  Cockpit 
Anuanaiad  Attack  Systoa 


m.  KEY  TECRNOLOCIES 


Baoia  Dama«a  Rapav 

iBvroaid  RaUaUtttr  «  UatasynabilNr 


latunrail 


Aidi 

i/InfotmattaB 


RadlabCB-Hanlaiad  Senna 
Bead-Stanbta  TarkaU* 
MalO-Spacaal.  MnlTl  iinrta  SoBcra 
ScU-Rapairmc  FUckt  Coaopia 
Lisktwaaciit  ScracDsw 
FUsbt  latnaoittk 
Nlkkc  Vlaaa  Capatallty 
Improrad  Onpiara 
StaaKb 


Hick  PaTomianca  TurMna  ETickii 
Acoontte  SlcnaBiia  Radocona 
STOL/STOVl/VTOL 
AJl-Aapact  Haarta-op  OkplaT 
InlVckt  Tknat  Rarama 
Paw  aa.  Maor  EkiMeBoit  Aatoan 
DooiminBanx  Attack  CapatMlIty 
Rotecie  Stmctnc 

ATUnoal  IntaUlcaoca/PIlckt  DaeMoa 
Alda 


i 


4 


4 
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AR\L\MENT  MISSION  AREA  SUMMARY 

/.  USER  CAP  ABILITY  NEEDS 


1.  and  la-Wcatta'  Bsplornicnt 

X  Antopcmoni  LaoDdi  add  Lena 
X  IniTi—rt  Stand  on  Raaca 

4.  Naar  Zao  CEP  Guidanot 

5.  MoJtiplt  XUli  pv  Paaa 
X  Bani  Tariet  Kill 

7.  Coancanacaaon  Raaaunea 


X  Low  Onc/Xov  ObaBTatuUtf 

9.  Improaad  Scrcia  GtneraHoa 

10.  Radnoed  Aimw  Wortioad 

11.  Imptond  SEZX  BAXILS  CoWiadoa 

CapaOdlty 

IX  ImtiTjnd  An^io-Air  Mtaala  Kill  Protadilitr 
IX  Imprond  Air-co-Air  Letluiitir  E^dopa 


n.  SYSTEMS  ±  SYSTEM  CONCEPTS 
Current  Next  Generatloa  Future 


Air- to- Air 


AIM-7  Sparrow  AIM- 133  ASRAAM  Adraoced  Air  Supswntr 

AIM-9  SkWwmdv  AMRAAM  P3( 

AIM-ias  AMRAAM 


AJr-to-Ground 


MK-ao  Rocfcera 
MK-93/S4 
BUI  107  Doraodal 
BUI  100  1-3000 
CBtI-<7  CEM 
CSO-ao  Gator 
CSO-«r  SFW 
30  BIB  GbB 
30  mm  Can 


ACM  «Wi  MaTo-idc 
AGM«4  Harpoon 
ACM90  HARM 
AGM-130 
ACM-iao  Taat 
Rainbow 

GBO-IO/13  UIB 
GBO-34  tJjrTH 
HAVE  NAP 


MUUmacar  Wart  Mawidc 
Cocmnuonai  Qrosa  Mlaadt 
Eb^pardoatf  Moada 
Vfcxftilar  Staadotr  Waatxaa 
InCTUallr  Aidad  Moaitiow 
Ebrd  Tarott  Waaoon 
Autoocaoia  Guidad  Weapow 


.Anuaaoaaoaa  Anu-Armor  Weapow 
STBUa 

.MKOwomowa  Blab  Vaioa  Tamea 
WeapowB 

Htpqraiootr  Sabmamdon 
Adraaead  Air  TraniraNa  Mina 


m.  KEY  TECHNOLOGIES 


Data  Unk 
Laos  Gairtanna 
ESaetrcnic  Put 
Iffl^mc  Saakar 

Sobaowie  Ofaptnav 


Antoooaoaa  Goidaaca 
Bard  Tanat  WarMnd 
Blctl  PaTonnanoa,  Low  Obao-rabia 
Mocon 

Licbtwaicbt/Low  Obatrrabla/ 
Optbnat-Sbapad  Stroccona 
Inaenattra  MoniUona 
MuItt-BpaemL  Mnid-Moda  Satkoa 
MolU-Rota/MaiU-Moda  Warbaada 
Tariaa  Raaotataow  AJvntbm 
Low  Com  CaapoamM 


Bard  Tarc«  Panatrirra- 
BnlliaAS  GuidMiev 
Brpnooie  Saparattan/'AarodTbaaiKS 
Hlxb  Bimgy  InwaaidTa  Blib 
Ebjdowran 

Blkb  Toapntara  Mattnala 
HrpmcDK  Gaatanra  laiacrattaa 
Arullcal  Intailinnaw 


Catapntacaaaal  Flnid  Dynamjea 
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RECCE/INTEL  MISSION  AREA  SUMMARY 


I.  USER  CAPABUTTf  NEEDS 

V.  °‘’T~*******  Spacma.  Pvf*  CoTcnci  3.  Umt-Lfrat  IntcUiccno*  Statlnm 

X  Koowiadc^'Bwd  rmiHiim  Til  iim  '  1  iiiii  Tiiin  RaoocjutaoB  4.  Flu  Off.  Saear*  Ixi»ProtabiUtr-o(-Iataxc(it 


n.  SYSTEMS  Jt  SYSTEM  CONCEPTS 


Satrtlitm 

o-a 

SR-n 

Ry-«c 

UnnLumad  Vefuda 


■m-i 

RC-L3S 

C-IS 

C-UB 


Ccitociion  Platforms 

TX-R  ToOam-ca  Tacacai  Raoca 


Hrpsniocnr  Vduda 
Tacticai  LovCcac  Droaa 
Hisb-AiOtaQa.  Looc-E^Klnnaoa 
Veajci* 


FUm  Camorat 

Etocoro-Opocal  Sanoara  (ATARS) 
SrvUMde  Aparara  Radar*  (ASARS 
STARS 
Inrrarad  Saaon 
SICINT  SoBon  (RDMSSl 


Sensors 

Looc-Raiuca  Opacal  Scnaor 
.4dTaaced  EtINT  Op«r»d# 

I/TT)  Ttmi>-Corr«»*t*d  SCtNT 
MolU-Specml  Scoom 
.Vlranoed  forattm 

AdTucad  rLIR/RadarA>ASAR 


Adraaoed  Fnqaacr  Dcmama 
E^xpcodabla  Seoaots 

fouo»-ot»  rivet  joint 


FQm  PTooauK/StpkaCatioa  Ftaiiam 
DmpUI  RndnifWaa  Sjmenm  (TRIGS. 
JSEPS) 

SIGINT  PmoBon 

Dtcital  Data  Foacn  Sysum  (JT7T} 


Processing/Exploitation/ProducVon 
>0  [due*  MampoiaCdr 
W1d*-Bud  Racordiac  S.  UdaBt 
sumo  Danoa 
Cirtocrapiuc  Correlator 
Auuxnauc  Tarcaa  Ramcninr 
Real- Tim*  SIGINT  PTocpaor 


Eipa%  AntTV/lmaa*  Inurprata’ 
Laotmo  TtMlanrai/Trauampacm 
Dane* 

Hotocraptuc  EJxdortaUaB  SyaMB 


Fraquencr  Hnwm  (HAVB  QUIdC) 
UniC-UtTal  Naforta  (SENT  BYTE) 
Dtdtal  CommomraHiT  Uaaa  (DON/DSN) 
DlciUl  ImaswT  TraaamMoa  (UTS) 
Aao-iaa  WorMvid*  Comm  (MILSTAR. 
mDS) 


Dissemination 

JTIDS  MIDS 

Istacracad  Votca/Data  Sentdi 

MulU-Lerel  Sacunty 

AnU-Jam  B7  Commazucauoas  Radio 


Wlda-Battl  ar  Radio 
MoIU-Madla  Radio 
Radar-lAteCTitad  Data  LtnX 
Liaer  Cmsmuajcattoa  Syatam 


m.  KEY  TECHNOLOGIES 


Diotal  Data  Unka 
glatiro-OpWe  3— laa 
DItital  Raeontn 
Mam-Saaaor  ramoai 
C>«(t«  Raiarrma 


ParaUai  ProeeHDK 
Pacbn  RaooctuUoa 
PSotodM  Mat«mlB/DaaiaB 
Staalth 

Laaar  CommaaicatlaB  Oancaa 
MoiU-Lml  Sarara 

DlBBilnitad/Paralkl  Promaaura 


Raal-Tbna  Tarcat  RaeoaiUca 
Hlcb-Altnoda  ^yam/Am  i  iit|i—lni 
Ebrpnoale  ftutiw/Amudyuam 
latallpMI 

taart  Sktaa/Coalonnal  Saaota 
Uia  PmtiaWllty-or-Iiwoipt  Saaoma 

COBU&SmCMAOBB 


Rapid  Sonwara  Protocypmc 


ELECTRONIC  COMBAT  MISSION  AREA  SUMMARY 

/.  USER  CAP  ability  NEEDS 

L  Satf-ProtacOcB  ter  AD  Airentt  (ioondei  airlift)  1  Dia uptiTi  Suppreaaoa  of  'Hireala 

X  PiT'iM.Uii  gntifi  f  Tiircma  4.  Simalmaca.  Ttetinc  uxf  Training 


n.  SYSTEMS  ^  SYSTEM  CONCEPTS 


Current  Neit  Generation  Future 


Se/f  Protection 


Radar  Wanunc  Racerm 
tri|i.iiii.iaa  (ctefT  A  Qana) 

Lonitad  WinuDC 

Ftn'in— irf 

RF  Toctmiqaei 

Wamiin/Sltnanm 

-  MMW/UtSTA'iaa' 

-  Raoci  A  Raarmc 

'  i\iicoouuc  dkiposi 

-  Towart  Decors 
latenui  i^ounen 

•  AU  ciire^/aCA*^ 

'  StaAA  lacccr^c^ 

Totaily  Snaficn  Oapter 

-  TjxrrtMa^t  ioct^rmt 

-  Soncc  C3 

S>4uit»-SpMCSnJ 

Diracoooal  Datxoaa 

Ljao/HPM  Protection 

Fnii-SpeLU  uiu  Janunaa 

Saf-Procact  Weapoo 

-  RF/TH/Law/HPM 

r-C's/APR-W 

HAHW/Shnir/TAPs 

Taot  Rauuxrw 

Destructive  Suppression 

WUd  Weaaef  PoUcrw-oDa/Wlacsm 
Dru^Moda  ARM  Saekar 

OesmeerTa  Drooaa  <a 

•  Ttiraal/EW/Ga/ACQ 
-  rVTfnm  Jauunsa 

SEEK  SPINNHI 

L-’p*ra<3«d  Proemor 

Low  Coat  RT  Seeker 

Deatrocora  Dronm  n 

-  E!PM/XlMW/BO/t«x 

Ey-lllA 

Pora  Strocana  ^a 

EXMaoH  Cobh—  CaU 

AfEWC  T-tmitarf  C3CM 

Data  Baae 

Disruptive  Suppresson 

E^rpaodad  PraqaaacT  Cermta 
Imprarad  E3tP 

EX>L3QH  SaU-Dafinaa 

ATCaCM  Oaia  tea 
isnucuxic  Drops 

Low-Baol  Adraooad  lammer 

Dicnaa  ra  AJJ  ^r**** 
roUow-on  C3CM  SrateaiB 

Hick  Power  Conneamaanraa 

Ccanm  DaoapUona 

RaXAP/APEWES/PRlMES 

E^utr  Threat  Slmaiatixa 

Tramms  Raacaa 

CTAST  ATKOia  Tbk 

Tasting  and  Training 

RMAA/BCDES/REX3/GWCT 

Adraocad  Tbnat  sinmlaun 
-Rf/IR/BO/laav 
-Adraaoad  C3  Nat 

TFAAS  Adraaoad  Teat 

BC  VofnaabiUtr  AaafyaB 

Eknbeddad  Trauunc 

PTeilh.jTa  Mnrtaiink 

Adraooad  Paolitlaa 

Total  Platform  Teat 

Reallatlc  lACS  Raoca 

Total  EM  Ekmrooment  Modalad 

Mnnailaa  aca4 

RavrcvMBmaMa  BCM  Poda 
nrt/Cbatt  Dtapanan 

m.  KEY  TECHNOLOGIES 
ladW/BO/Laaw  Dataetcra 

ParalM  Pfiiii^ai 

Canfaraai  Aaiaaaaa 

PiU-Sorv  PaolvTteaBt  Qactrann 
lotacraiad  EW  Syauns 

Low  'Tliiialiiia  Tbraat  Dacaetora 

Hltti  Power  MJeroararaa 

Arttfldal  Intallliaiira  for  Thraat 
Mcnilorlac 

1  n-:i 

COMMAND  AND  CONTROL  MISSION  AREA  SUMMARY 

L  USER  CAPABRJTY  NEEDS 


L  Impro**  BitTU  Maoaccmttt  CapatuUty  •  lulcrnuuoa  rTimilllin  ind  Docaaa  Aids 
X  Radm  r'-nim-- ■—«<«»«  VUnsndiUtr  -  £3^.  Ptijaeil  ABack 

X  Fronds  tntccntad  Tacaesl  Wanunc  and  AassHooit  -  Air.  Spaca.  VGasUsk  sad  Intci!ics>ca 
A  Inpcosa  Tbiettm  Snrradlsaat  -  Onramnn.  ItacCsc  and  Idoafladon 


POC.'ET 

OWDt 

SUatagie 

WWABNCP-R 

Raltiaa-  Mteto  DeloBa  (BUD) 

MRT 

SACZRN 

OrrtiB  rimiMiiS  M  CarrHanon  Centar 

Ommaart  Ceaur 

RAMSTAT 

AAX2 

StratacK  War  piaunme  Sysum 

BUD  Bigja  Maaacement  C3 

.XPE3 

AEI^ 

Sac  AxttaoTt  Plamuoe  Srsum 

AWPDS  .AdborTM 

IPS 

JRSC 

.Vtsacic  Warning  nrn  ll■lll|  k 

scs 

CX3>DS-R 

Oopiar  (AWPDS)  MoOila 

CSSR 

Graoita  Saioy 

Adraacad  Bicb  Fraqoeaey 

ODSS 

BF  Upcrada 

Tactical  Data  Statica 

OSTS 

Ptaorkaapar  C2 

SmaU  ICBM  C3 

MCE/GACC 

TW-TAC 

General  Purpose  Forces 

•Adraaoed  Plaonme  Syocem 

Uoiomedia  Radio 

AWACS  IRP 

OTARS 

JTID3  VODS 

Adraacad  Airboroa 

ABCOC 

rmw 

.-DTThat  Idaocineatiaa  SmiSLa 

SormOaaoa  Radar 

EXPO. 

HAVB  SYNC 

Media  Rcsoorca  CootroliCT 

MoOtla  Air  Baoa  Coounand 

TJISA. 

CTAI*3 

•NeCwork  Manacaneat  Procanor 

aod  CooBol 

TACC 

ASOC 

Mtaaco  Sappers  Sldte 

Adraoead  Tacacal 

HAVB  QUICK  OA 

SomdlaBea  Radar 

MARK  XV 

CONSTA/IT  WATCH 

MiLSTAR  Decs  m 
AFSAICOM  HAEB/GUr 
FLT  SAT  7/0  WIS 
Dtcital  rnrnpna  Backbiaa 
Mteoowa  Srsum 

.adoMls  Radar  Approaed  Coolrat 


Common 

Dscs  me 

MoiCUeral  SaconCf 
UuIUdm  Galawsr 
Incecracad  Votea/Vmtm  Switch 
Anu-Jam  BF  CoausanaearaOBi 


MnlO-Sifalllta  Nacworfc 
Altf^OetA 
Timaal 

Wldanaod  HF  Radio 
ATALAR3 


Raptd  Softoara  Prococniaic 
C>iia«  Raiaedoa 
Aau-iam.  law  ProdabtUtr  d 
Intaroapa  TSdnuqoaa 


m.  KEY  TECH^JCLOCIES 

MolU-Urai  Saesra  DMnbmad/ 
ParaM  riiMwri 
Smart  WorksuUaoB  tor  BatUa 


D^lo 


AX 


Arunoai  iBialUcanea 
Bleb  Bit  Rata  Bant  Radio 

iDtaetatod  PbotoBiea  | 

tears  Sktaa/ConXinm  AataBBoa 
Raat-Ttea.  3-D  Sltoattoa  Dtsptes 
lam  ObamMa  Datartlim  M 


MoltS-Spocaal  rfCTR  Soon 
Pbotonie  Uacanaia/DsneaB 


Wldaband  ESF 


AIR  BASE  OPERABELITY  MISSION  AREA  SUMMARY 

L  USER  CAPABILITY  NEEDS 


L  Air  Baa  Mean 

2.  Aliilltr  to  Surma  itarmt  Atsadc 

X  Poa»-AnacC  Rmotot 


Poab-Atc^  Sotti*  GamUaB 

Air  Baa*  Waroata  rimcaoBal  Sainion 


TECHNOLOGY 

AREA 

SUM^LARIES 


Capability  needs  In  the  10  .-Mr  Force  mission  areas  can  be  met  Trom  a  menu  of  system 
concepts  enabled  by  proven  demonstration  of  the  key  technologies  required  for  those 
concepts.  Additionally,  the  Air  Force  recognizes  a  broad  S&T  Program  Is  essential  to 
support  anticipated  user  needs  and  to  preclude  technological  breakthrough  by  our 
adversaries.  To  meet  this  challenge,  the  Air  Force  designated  S&T  as  an  executive 
program  to  give  It  visibility  and  stature  commensurate  with  major  system  acquisition 
programs.  A  Program  Executive  Officer  (PEO)  at  Headquarters  Air  Force  Systems 
Command  will  direct  program  planning  and  execution  by  field  program  directors  In  the  13 
major  AF  technology  areas  depicted  In  this  section.  The  Air  Force  has  Instructed  the 
PEO  to  establish  S&T  as  a  'corporate*  Investment  budgeted  at  a  certain  percent  of  Air 
Force  Total  Obligation  Authority  that  Is  to  be  determined  annually  by  the  corporate  Air 
Force.  Summaries  of  the  13  technology  area  plans  appear  on  pages  21  -  21. 

How  to  read  the  summaries; 

This  section  Identlfles  the  major  technology  thrusts  within  each  of  the  13  .Mr  Force 
technology  areas  and  depicts  planned  funding  levels  for  those  thrusts  through  ISB1.  The 
Research  Sciences  technolo^  area  (page  24)  encompasses  the  entire  Air  Force  oaslc 
research  (0.1)  program  and  receives  expanded  coverage  to  provide  more  meaningful 
descriptions  of  their  major  technology  thrusts. 
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\L\JOR  TECHNOLOGY  THRUSTS 


AEROPROPULSION 


HUMAN  SYSTEMS 
TECHNOLOGY 


T 


CIVIL  ENVIRONMENTAI, 


AJr  aaa  OUlitta 


I-D  26 


l-D-27 


^L\JOR  TECHNOLOGY  THRUSTS 


reseiarch  sciences 


UTB  SCBK2S 

Covuooa  aid  Hrmtai  Pa  fan 
Vlaal  tBfiwiintV  PioeaaDC 


Aodttcrr  Inlcniontt 
Hearaaaiea 


ABBOSPACZ  9CB40S 

laiitjwd  at  Vmtmmi  M.  latnal  nova 
Tiiiffid.  Odfrty  nova  A  Coaaaf 
StiiMJMaa;  Dontelicr.  DToma,  Ccncroa.  *  IntaacDona 
tetaa  PraaoMoa:  f~?ianiraf.  SacsrK  •K  Spaet 
Airtnattaa  ProoaaaaK  Rjveaac  nova,  Dtacnranra. 
aad  5tn>a«»«e  C'lnfaluB 


psYsiCAL  X  asopaYad'u^  sc3NC3a 
Uaav  aid  Nmitnaar  Oooa 
Ofracxod  QaatT 
Tuiumia  P*iTmj 
Spaet  PtoaBi 


WATHESdATIClVL  X  tMTORSdATTON  SCOKSS 

Campnttr  Srtaata 

Caapataaoeal  Mtflianiarlfa  lad  Op»tmr»Qr» 
.\«pUad  'Ifartlanurlni  aid  Canard  TllaarT 


X  ATMOSPHEaUC  SCZtKSS 
Aaopaea  UaLnJa  ProeaaaaK  X  C^anaaaaa 

Sarfaea  O^aadm  Ptoptlaa 
Opaeal  X  infrarad  ABacapboB  PropMoa 
kaoipnaa/Tiiaiiiuanbva  Dynamia 
VlataoRdOKT  ot  ‘JM  Lora-  aid  Wld-Afinoapdcra 

SLSCSONIC  *  MATSUAI.  SCrZNCZS 


Sbpecatai/Bldfe  Temparaaav  Matanaia 


TIlc  chan  beta*  ibom  wbve  Ule  .\jr  Foroe  places  (Cs  SAT  runduix  empbasts  aad  huhli^hnt  wiattotB  ui  ladirvlaal 
;uii(lui(  pro(UeL  For  exampla.  m  Uie  l98Qi.  a  heary  aomaianent  was  made  to  VHSIC  in  Uia  Atioucb  area.  Cbances  to 
Uie  prtmarr  areas  ol  interest  reflect  response  to  new  user  reqiurements,  as  well  as  mflnenoes  br  promiant  tecfanotoocsl 
breakUiroucnB. 


SB 


.MR  VRHinjs 
C31 

A£»Oi»ROFUlJSION 

AVTONTCS 

SPACE  A  MISSILES 

advancjd  weapons 

CIVIL  A  ENVraONME»rrAL  ENG 
CONVENTIONAL  ARMAMENTS 
HUMAN  SYSTEMS 
MATEaUALS 

COMPUTATIONAL  SCIENCES 

GEOPHYSICS 

RESEIARCH  SCIENCES 


SCIENCE  AND  TECHNOLOGY 
AND 

DEVELOPMENT  PLANNING 
PROGRAM  OBJECTIVES 


The  prevloQs  charts  reHect  actual  and  planned  Air  Force  Science  and  Technolocj  fondlns. 
The  foUowhac  defines  the  future  Air  Force  Science  3l  Teehnolocy’  and  Derelopment 
Planning  Iznrestment  straiecr  which  will  be  used  In  straetortax  ratnre  Air  Force  Research 
and  Derelopinent  programs. 
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1.  SCIENCE  AND  TECHNOLOGY  PROGRAM  OBJECTIVES 

A-  General 

L  Increase  emphasis  In  pursuing  technologies  used  to  modliy  operational  systems  and 
Improve  systems  In  development  or  production,  especially  ones  that  can  provide: 

Increased  performance;  enhanced  reliability,  availability,  and  maintainability;  and  reduced 
cost  of  ownership. 

2.  Ensure  advanced  development  programs  are  properly  phased  to  support  realistic 
windows  of  opportunity  for  technology  transltlon. 

3.  To  respond  to  Increased  demands  on  S&T  budgets,  capitalize  on  the  S&T  efforts  of 
other  Services,  agencies,  allies.  Industry,  and  academia. 

4.  Ensure  S&T  supports  the  growing  national  concern  over  regional  conflicts.  In 
particular,  coordination  of  C3I.  avionics,  and  conventional  weapons  technology  programs 
must  be  accomplished  with  other  Services  to  preclude  duplication.  Improve  Interoperability, 
and  minimize  development  risks. 

5.  The  Basic  Research  program  should  be  stabilized  at  no  less  than  15  percent  of  the 
resources  available  for  S&T. 

B.  Specific 

1.  Areas  for  Increased  emphasis: 

a.  Enhance  research  efforts  In  the  enabling  technologies  of  materials,  electronics, 
photonics,  computational  sciences,  expert  computer  systems,  and  superconductivity. 

b.  Ehrplolt  US  technological  advantages  In  sensor  fusion  and  processing  to  achieve 
advanced  capabilities  In  wide  area  surveillance,  targeting,  cockpit  situational 
awareness  (Super  Cockpit),  and  autonomous  guided  armaments— particularly 
multl-mode/multt-spectrai  sensors,  multl-statlc  receivers  and  expert  system-aided 
decision  making. 

c.  Transition  mature  directed  energy  technologies. 

d.  Enlunce  spacecraft  technology  Integration  to  achieve  survivable,  longer  life,  and 
multl-mlsslon/adapttve  space  systems. 

e.  Ensure  reliability,  maintainability,  supportablllty,  and  producIblUty  considerations 
are  Included  In  advanced  technology  developments  with  the  goal  of  Increased  sortie 
generation  and  reduced  cost  of  operation.  Increase  activities  In  smart  bullt-ln-test 
(SMART  BIT)  and  Unified  Life  Cycle  Engineering  (ULCE). 

r.  Pursue  ICBM  technologies  that  provide  for  future  options  to  Improve  booster 
capabilities  (Including  low  cost,  reliable  guidance),  survivability,  defense  penetration, 
capabilities  against  SRTs  and  deeply  burled  targets,  as  well  as  readiness  of  existing 
ICBMs. 

g.  Ehtpand  basic  research  In  High  Energy  Density  Propellants  and  other  advanced 
propulsion  concepts. 
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a.  Sustain  agpeaatve  Hleli  Performance  Turbine  Enelne  (HPTE)  researeli  to 
capitalize  on  opportunities  for  teclmolocr  transition. 

b.  Continue  Investments  In  tecbnologies  supportlns  cmi  and  environmental 
enzlneerlns  to  enhance  air  base  operatloio. 

( 

c.  Develop  STOL/STOVL/VTOL  technologies  and  stmcture  performance 
demonstrations  to  provide  options  for  future  development  of  advanced  fighter  and 
transport  systems. 

d.  Focus  current  Investments  In  robotics  to  explore  the  feasibility  of  using 

telepresence  for  remote  operations  In  space  and  other  hazardous/harsh  environments.  * 

3.  Additional 

a.  All  Air  Force  Investments  In  advanced  development  hypersonic  structures  and 
propulsion  technologies  vrill  be  the  responsibility  of  the  National  Aerospace  Plane 

(NASP)  program,  while  Air  Force  SAT  will  maintain  a  broad-based  program  ot  ^ 

hyperaonlc  research  (8.1  A  Sdl)  separate  from  but  coordinated  with  the  NASP 

program. 

b.  Reduce  Investment  In  advanced  development  efforts  that  have  no  clear 
transttlon  to  a  system  appUcatlon. 

H.  DEVELOPMENT  PLANNING  PROGRAM  OBJECTIVES 

Development  planning  focuses  the  Air  Force  SAT  Investment  to  both  meet  users  needs 

and  provide  opportunities  for  new  warflghtlng  capahUltles.  Accordingly,  AFSC  performs 

broad  mission  area  analyses  In  concert  with  the  operational  commands  and  Headquartem  ^ 

USAF,  to  assist  In  deOnlng  user  requirements.  These  requirements  may  be  to  apply 

technotogles  to  correct  deficiencies  or.  In  some  cases,  to  achieve  new  military  capablUUes. 

With  this  'menu'  f^cm  the  users,  AFSC  will  formulate  and  evaluate  alternative  system 

concepts  to  meet  the  user  needs.  The  best  of  these  concepts  may  proceed  forward  Into 

demonstratlon/vaildatlon  programs.  Prioritized  FY  80  development  planning  objectives 

follow  below:  ^ 

A.  Mission  Area  Analysts 

I.  Provide  long-term  analytical  efforts  designed  to  Identify  capabilities  needed  to  exploit 
enemy  vulnerabilities. 

( 

2.  Explore  the  potential  uses  of  hyperaonlc  technology  for  strategic  and  tactical  missions, 
reooozialssaace  and  Inteinceoce.  and  air  defense  roles. 

3.  Explore  the  ramifications  of  potential  Soviet  militarization  of  space. 
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4.  Continue  efTorta  to  determine  space  arcli'tecture  and  force  structure  requirements  with 
emphasis  on  assured  access  and  spare  control.  Explore  the  optimal  role  for  man  In 
future-  operational  systems. 

5.  Ehepiore  Joint  force  requirements  with  particular  emphasis  on  C3I. 

8.  Elvaluate  the  military  potential  of  directed  energy  weapons. 

7.  Continue  to  explore  uses  of  unmanned  vehicles  to  compliment  a  variety  of  missions. 

B.  Concept  Formulation 

1.  Formulate  and  evaluate  concepts  for  countering  strategic  relocatable  targets  and 
attacking  deeply  burled  targets. 

2.  Investigate  the  strategic  capabilities  of  advanced  conventional  armaments. 

3.  Develop  concepts  which  leverage  technology  In  low  intensity  conflict. 

4.  Formulate  concepts  for  self-protection,  destructive  and  disruptive  suppression,  and 
training  Improvements  In  electronic  combat. 

5.  Develop  concepts  for  advanced  surveillance  systems.  Candidates  Include  SEWS 
follow-on,  Space-Based  Radar,  and  Advanced  Surveillance  and  Tracking  Technologies. 

a.  Investigate  concepts  for  expanding  human  performance  capabUJly. 

7.  Eliplore  alternate  approaches  for  evaluating  the  effectiveness  of  pilot  training. 

8.  Develop  concepts  for  stealth  detection. 

0.  Formulate  and  evaluate  concepts  which  could  apply  STOL,  STOVL,  and  VTOL  In 
tactical  fighters,  SOF,  and  transport  aircraft  missions. 

10.  Pursue  new  concepts  with  multl-stallc,  multi-spectral  surveillance  capabilities  for 
attack  warning/assessment. 

11.  E^valuate  survtvable  multi-media  secure  communication  links  In  support  of  Improved 
C2,  Integrated  Tactical  Warning  A  Assessment  surveillance  systems,  and  multl-statlc 
stirvelUance  capabilities. 

12.  Consider  capabilities  of  GPS,  as  appropriate,  when  developing  the  full  range  of 
concepts  directed  herein. 

13.  Create  concepts  to  Improve  noncooperative  target  ID. 
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WORKING  GROUP  B,  PROGRAM  COORDINATION 


WORKING  GROUP  B,  PROGRAM  COORDINATION 


A.  INTRODUCTION 
1 .  Background 

The  Task  Force  for  Improved  Coordination  of  DoD  Science  and  Technology 
Programs  was  formed  in  order  to  develop  a  strategy  and  implementation  plan  for  improving 
the  overall  coordination  of  Science  and  Technology  (S&T)  P*rograms  within  the  Department 
of  Defense.  There  is  currently  no  forum  that  provides  a  coordinated,  overall  picture  of 
DoD  technology  efforts  that  supports  a  long-term  coordinated  military  plan  for  the  future 
protection  of  our  country. 

There  is  a  need  for  a  strong,  focused,  and  coordinated  S«feT  program  to  support  our 
policy  of  reliance  on  superior  technological  capability  in  all  aspects  of  our  military  forces. 
In  an  era  when  budgets  are  declining  and  our  major  adversary  is  closing  the  technology 
gap,  it  is  of  vital  importance  that  our  S&T  resources  be  expended  wisely.  The  objective  of 
the  Task  Force  is  to  recommend  ways  in  which  the  allocation  of  resources  to  S&T 
programs  can  be  made  more  effective. 

All  three  military  Services  have  investment  strategies,  including  time-based 
technology  roadmaps,  that  plan  specific  technology  endeavors  within  the  context  of 
satisfying  near-  and  far-term  mission  requirements.  DoD  scientists  and  engineers  also  have 
a  variety  of  coordinating  groups  through  which  they  regularly  meet  and  exchange  technical 
information.  In  addition,  DUSD(R&AT)  holds  yearly  S&T  Reviews.  These,  however, 
have  not  been  completely  effective  in  providing  adequate  high-level  coordination  across  the 
whole  S&T  program.  In  addition,  significant  portions  of  the  S&T  program  are  currently 
outside  the  purview  of  DUSD(R&AT),  e.g.,  those  of  SDI,  DARPA,  and  DNA,  and  this 
situation  in  itself  significantly  complicates  effective  coordination. 


2 .  Charter  and  Participants 

The  Core  Group  of  the  Task  Force  identified  three  major  areas  that  need  to  be 
addressed  to  improve  coordination  of  the  S&T  program:  long-range  strategic  planning, 
coordination  mechanisms,  and  advocacy  for  S&T  programs.  Working  groups  were 
chartered  to  address  these  areas.  This  report  documents  the  output  from  Working  Group 
B,  the  Program  Coordination  Group. 

The  Charter  given  to  Working  Group  B  by  the  Core  Group  included  the  following 
objective. 

To  recommend  ways  in  which  technical  coordination  among  S&T  programs 

can  be  improved  and  bureaucratic  coordination  can  be  streamlined. 

The  Charter  also  included  the  following  four  issues  to  be  addressed  at  a  minimum. 

•  What  coordination  mechanisms  should  be  used  at  OSD  and  Service  levels 
(include  documentation  and  evaluations  of  existing  mechanisms)? 

•  How  should  bureaucracy  be  minimized  in  coordination  efforts  (e.g., 
paperworic  and  reporting  mechanisms)? 

•  How  should  related  S&T  efforts  be  coordinated  more  effectively  (e.g.,  by 
means  of  electronic  communication,  computerized  library)? 

•  Can  effectiveness  of  "mid-level"  coordination  be  improved?  Should  it? 

A  complete  list  of  the  members  of  Working  Group  B  is  given  in  Appendix  A. 

3.  Activities 

Working  Group  B  met  five  times  between  February  and  June  1988.  Discussion  at 
the  first  meeting  of  this  group  focused  on  the  objective  and  issues  assigned  by  the  Core 
Group.  Each  issue  was  delineated  and  refined,  and  at  the  second  meeting  the  group 
decided  to  reformulate  the  issues  into  three  main  categories.  Subgroups  were  formed  for 
each  category  and  tasked  as  follows: 

•  Subgroup  I  -  Outline  of  a  High  Level  Coordination  Process 

•  Subgroup  2  -  Identification  of  Technology  Areas  for  Coordination 

•  Subgroup  3  -  Evaluation  of  Existing  and  Future  Coordination  Mechanisms. 

Each  subgroup  met  and  then  presented  their  findings  and  recommendations  to  the 
whole  group  who  reviewed  the  findings  against  the  original  issues.  The  subgroups  further 
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refined  their  recommendations,  which  became  the  basis  for  the  first  draft  of  the  Working 
Group  Report. 

The  third  meeting  focused  on  the  further  development  of  the  recommendations  to 
present  to  the  Core  Group  and  the  incorporation  of  implementation  plans  into  the  draft 
report.  A  documented  briefing  of  the  findings  and  recommendations  was  prepared  from 
the  results  of  this  meeting  and  presented  to  the  Core  Group.  From  the  briefings  given  by 
the  Working  Group  representatives,  the  Core  Group  developed  a  detailed  overview 
diagram  of  the  proposed  process  [Figure  ES-1  in  Volume  I].  The  fourth  meeting  of 
Working  Group  B  began  with  a  discussion  of  the  Core  Group  feedback  on  their  briefing 
and  the  overview  diagram.  Each  subgroup  was  assigned  a  number  of  feedback  issues  to 
address  and  to  incorporate  appropriate  responses  into  the  report.  The  final  meeting  was 
spent  on  a  detailed  review  of  the  Working  Group  recommendations  and  the  finalization  of 
the  report.  The  detailed  results  of  the  Group's  deliberations  are  contained  in  the  following 
sections. 

B,  ISSUES  AND  FINDINGS 

In  discussing  coordination  issues  the  Working  Group  found  it  useful  to  distinguish 
between  "technical  interchange"  for  the  purposes  of  information  exchange  and 
"programmatic  coordination"  for  the  purposes  of  identifying  gaps  and  overlaps  and 
ensuring  the  total  DoD  S&T  program  is  properly  addressing  the  S&T  guidance  planning 
goals,  bi  this  sense,  it  appears  that  technical  interchange  is  already  quite  extensive  and  that 
what  is  really  required  is  more  effective  programmatic  coordination  across  the  Services  and 
the  DoD  agencies.  The  coordination  mechanisms  currently  used  for  the  S&T  program  are 
listed  in  Appendices  B,  C,  D,  and  E.  Appendix  B  lists  the  directorates  in  the 
DUSD(R&AT)  office  and  the  technology  areas  monitored  by  each  of  them.  Appendix  C 
gives  the  coordination  groups  and  panels  organized  by  the  Joint  Directors  of  Laboratories 
as  well  as  their  charter  and  structure.  Appendix  D  gives  technology  areas  where  there  are 
formal  tri-Service  coordination  agreements.  These  cover  chemical/biological  warfare  and 
medical  S&T  programs.  Appendix  E  gives  a  partial  list  of  tri-Service  and  inter-Agency 
coordinating  groups  in  alphabetical  order.  The  primary  function  of  many  of  these  groups  is 
technical  interchanges. 

The  Services  already  have  evolved  their  individual  S&T  planning  and  investment 
strategies  into  a  process  that  involves  Service  mission  needs,  threat  projections,  and 
technological  developments  for  the  near  and  long  term.  Each  has  developed  program  plans 
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and  technology  roadmaps  that  are  used  by  DUSD(R&AT).  Although  technologists  at  the 
working  level  communicate  extensively  across  Services  through  a  multitude  of  existing 
technical  interchange  groups,  there  is  an  absence  of  coordination  of  the  total  programmatic 
information  of  the  Services  that  can  be  promulgated  to  DUSD(R&AT)  in  a  coherent  and 
effective  manner.  Instead,  DUSD(R&AT)  via  staff  specialist''  currently  obtains  needed 
information  by  holding  S&T  Reviews.  This  process  does  not  readily  convey  a  coherent 
and  efficient  DoD-wide  picture  of  S&T  programs  and  their  management. 

1 .  Need  for  DoD-Wide  S&T  Coordination  Mechanism 

The  execution  of  the  S&T  program  under  a  strategic  plan  is  seen  by  the  group  to 
consist  of  (1)  guidance  which  sets  forth  near-  and  far-term  operational  needs,  (2)  an 
investment  strategy  which  establishes  technology  goals  to  meet  these  needs,  (3)  technology 
programming  which  lays  out  time-based  technology  roadmaps  to  meet  these  goals,  and  (4) 
allocation  of  resources  to  carry  out  these  technology  roadmaps.  This  process  is  a  dynamic 
one;  having  established  guidance  and  an  investment  strategy,  the  strategic  planning  function 
is  to  solicit  feedback  from  the  programming  and  resource  allocation  processes  in  each 
Service  and  Agency  so  as  to  identify  any  problems  requiring  remedial  action.  This 
feedback  requirement  creates  a  need  for  the  technology  programming  performed  by  each  of 
the  Services  and  Agencies  to  be  coordinated  across  the  whole  of  DoD’s  S&T  activities  to 
ensure  that  the  "corporate"  technology  goals  in  the  Investment  Strategy  are  being  addressed 
comprehensively  and  in  a  timely  manner. 

a.  Advocacy  and  Accountability 

Such  a  comprehensive  view  of  the  S&T  program  by  technology  area,  relatable  to 
operational  needs,  would  greatly  assist  DUSD(R&AT)  and  DDR&E  in  advocating  support 
for  the  DoD  S&T  program  to  higher  levels  of  DoD  management  and  to  Congress.  In  an  era 
of  tighter  budgets,  such  advocacy  needs  strengthening  to  defend  the  S&T  program 
investment  in  competition  with  the  much  larger  investment  demands  of  systems  already  in 
development.  Furthermore,  the  provision  of  a  coordinated  view  of  S&T  programs  by 
technology  area  with  time-based  technology  development  roadmaps  would  provide  a  means 
of  tracking  accountability  at  all  levels  by  coupling  programs  and  results  to  strategic 
guidance. 

The  current  system  does  not  result  in  a  DoD-wide  strategic  coordination  of  the  S&T 
program.  There  is  need  for  a  coordination  mechanism  with  DoD-wide  representation  to 
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coordinate  technical  projects  and  programs.  If  possible,  this  mechanism  should  be  created 
by  modifying  or  expanding  an  existing  mechanism  or  group  or  by  combining  several 
mechanisms  or  groups  to  represent  a  comprehensive  set  of  technology  areas  (clusters)  in 
the  S&T  program.  The  DUSD(R&AT)  organization  should  be  represented  in  each  of  the 
coordinating  groups  and  participate  in  the  technical  reviews. 

b.  Documentation  Requirements 

As  stated  above,  data  at  the  Service  level  exists  and  is  available  for  supporting  the 
review  process.  The  working  group  finds  no  problem  with  the  current  documentation 
capabilities  of  the  Services  to  provide  S&T  program  data.  There  does  appear  to  be  a  need 
to  control  data  and  format  growth. 

2.  Need  for  Standard  Technology  Areas 

In  order  to  effect  S&T  programmatic  coordination  across  DoD  and  communicate 
this  to  higher  management  levels,  a  need  exists  to  define  a  set  of  common  technology  areas 
or  clusters  which  are  compatible  with  existing  management  practice.  This  is  essential  to 
relate  the  programs  in  different  Services  and  Agencies  in  order  to: 

•  minimize  bureaucratic  problems 

•  facilitate  review  and  communication  throughout  DoD 

•  define  a  common  basis  for  investment  strategy  and  long-range  planning 

•  define  the  technologies  for  transition  to  notional  systems 

•  provide  the  basis  for  structuring  the  programmatic  coordinating  mechanism 

•  provide  the  basis  for  DoD  cooperative  programs  and  assessments  of  high- 
interest  technology. 

Lists  of  the  technology  areas  used  within  the  existing  infrastructure  have  been 
examined  by  the  working  group,  and  no  entirely  consistent  set  of  technology  areas  between 
the  Services,  OSD,  and  present  coordinating  bodies  exists  at  present.  A  standard  set  of 
technology  areas  is  needed. 

3.  Need  for  a  Streamlining  of  Current  Tri>Service  and  Inter-Agency 
Coordinating  Groups 

A  large  number  of  groups  exist  within  and  outside  the  DoD  for  the  purpose  of 
exchanging  scientific  and  technical  information.  A  partial  list  of  these  groups  is  contained 
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in  Appendix  E.  Despite  this  vast  collection  of  groups  there  is  general  agreement  that 
programmatic  coordination  needs  improvement  Streamlining  the  information  exchange 
process  could  be  an  effective  way  to  improve  productivity. 

4 .  Summary 

The  findings  of  Working  Group  B  may  be  summarized  as  follows: 

•  There  is  an  abundance  of  technical  interchange  at  the  working  levels,  but  there 
is  a  lack  of  Science  and  Technology  programmatic  coordination  at  higher 
levels. 

•  Significant  portions  of  the  S&T  program  are  outside  the  current  S&T  review 
process  conducted  by  DUSD(R&AT)  (e.g.,  those  of  SDI,  DARPA,  and  DNA) 
and  this  situation  needs  to  be  remedied. 

•  A  programmatic  coordination  mechanism,  including  a  coherent  review  process, 
designed  to  focus  information  on  the  DoD-wide  S&T  programs,  is  needed  to 
make  sure  that  resources  are  being  allocated  effectively. 

•  A  common  set  of  technology  areas  or  clusters  is  needed  to  facilitate 
coordination  on  a  DoD-wide  basis. 

In  order  to  address  these  findings  and  the  other  issues  directed  by  the  Core  Group, 
Working  Group  B  set  out  to  develop  recommendations  which  would  provide; 

( 1 )  a  process  or  mechanism  for  programmatic  coordination  across  DoD, 

(2)  a  breakout  of  technology  areas  that  could  be  used  in  the  coordination  process, 
and 

(3)  an  evaluation  of  the  continued  usefulness  of  existing  tri-Service  and  inter¬ 
agency  coordinating  groups  if  (1)  were  in  place. 

The  following  sections  contain  the  recommendations  and  implementation  plans  developed 
by  the  working  group. 

C.  POLICY  RECOMMENDATIONS 

The  Secretary  of  Defense  should  affirm  that  it  is  his  plan  to  strengthen  the  S&T 
program  by  instituting  DoD-wide  strategic  planning  for  the  S&T  program.  Part  of  that  plan 
requires  programmatic  coordination  of  S&T  programs  across  all  DoD  Services  and 
agencies.  It  is  recognized  that  elements  of  the  S&T  program  do  have  effective  tri-Service 
program  coordination  today;  however,  to  effect  DoD-wide  strategic  planning  for  S&T 
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programs  such  coordination  is  needed  for  all  elements.  The  following  actions  are  needed  to 
create  a  comprehensive  programmatic  coordination  process; 

1 .  DoD-Wide  Coordination  Mechanism 

USD(A)  should  establish  a  DoD-wide  S&T  Coordination  Group  charged 
with  setting  up  Technology  Coordinating  Panels  (TCPs)  for  each 
technology  area  in  the  S&T  Program  and  overseeing  their  operations.  In  the 
process  of  creating  these  panels  the  S&T  Coordination  Group  should  utilize 
existing  organizational  structures,  for  example,  JDL  committees  and 
ASBREM,  as  much  as  possible. 

The  Technology  Coordinating  Panels  will  be  designed  to: 

•  establish  accountability  for  performance  based  on  resource  investment 

•  prevent  unwarranted  duplication,  sub-critical  mass  resourcing,  and  general 
inefficiencies 

•  identify  technology  development  shortfalls  relative  to  system  needs  and 
technological  surprise 

•  provide  a  forum  to  ensure  S&T  information  flow  between  tlie  OSD  staff,  the 
Services,  DoD  agencies  (e.g.,  DARPA)  and  Initiatives  (CDI,  BTT,  SDI,  etc.) 
to  achieve  programmatic  balance  and  integration 

•  ensure  technical  information  exchange  makes  effective  use  of  computerization 
and  electronic  communication  techniques. 

This  mechanism  or  process  is  not  intended  to  be  used  for  resource  allocation.  The  Services 
will  still  determine  their  final  resource  allocations  through  the  existing  budgeting  system 
based  on  feedback  from  the  coordination  process  and  intra-Service  priorities. 

2 .  Standard  Technology  Areas 

USD(A)  should  direct  the  S&T  Coordination  Group  to  adopt  the  set  of  17 
Technology  Coordinating  Panels  recommended  below  in  the  Action  Plan. 

These  areas  should  be  updated  as  necessary  to  be  consistent  with  DoD 
objectives  as  defined  in  the  DoD-wide  S&T  Guidance. 

The  technology  areas/clusters  will  provide  the  basis  for: 

•  facilitating  review  and  communication  throughout  DoD 

•  defining  the  basis  for  investment  strategy  and  long-range  planning 

•  defining  the  technologies  for  transition  to  notional  systems 


11-7 


structuring  the  coordinating  mechanism 

assessing  high-interest  technology  and  DoD  cooperative  programs. 


3.  Streamlining  of  Coordinating  Groups 

USD(A)  should  charter  the  S&T  Coordination  Group,  after  establishing  the 

TCPs,  to  review  other  existing  coordination  groups  by: 

•  establishing  criteria  for  the  existence  of  tri-Service  and  inter-agency 
coordinating  groups 

•  evaluating  the  need  for  existing  groups  according  to  the  criteria 

•  recommending  the  retention  of  only  those  groups  that  meet  the  criteria. 

D.  IMPLEMENTATION  PLAN 

1 .  Outline  of  a  Process  for  Improved  Coordination 

To  effect  an  overall  strategic  planning  process  it  is  necessary  to  improve  the 
programmatic  coordination  of  S&T  programs  across  all  DoD  Services  and  Agencies.  It  is 
recognized  that  some  elements  of  the  S&T  program  do  have  effective  tri-Service 
coordination  today,  but  to  provide  evidence  that  the  Investment  Strategy  is  being  carried  out 
it  is  necessary  to  extend  this  coordination  across  all  DoD  S&T  elements.  This  requires 
including  other  DoD  Agencies  in  currently  existing  coordination  mechanisms  and  extending 
the  coordination  to  all  S&T  technology  areas. 

There  are  formal  tri-Service  agreements  on  coordination  of  S&T  programs  in  the 
medical  area  and  in  the  chemical/biological  area.  There  are  also  informal  agreements 
covering  the  personnel/training  and  civil  engineering  areas.  For  the  rest  of  the  S&T 
programs  there  are  a  number  of  ad  hoc  coordination  groups  establishc  by  the  Joint 
Directors  of  Laboratories.  Some  of  these  JDL  groups  have  proved  effective  while  others 
have  not;  but  they  were  never  intended  to  carry  out  the  formal  coordination  that  is  needed  to 
support  a  strategic  planning  process. 

In  addition  to  these  high-level  groups,  there  are  a  multitude  of  existing  tri-Service 
and  inter-Agency  coordination  groups.  The  Task  Force  identified  over  200  such  activities 
(see  Section  II,  Working  Group  B  Report,  Appendix  F).  If  a  set  of  high-level  TCPs  are 
established,  then  in  the  interests  of  efficiency  these  group  activities  should  be  reviewed  to 
see  where  redundancies  exist. 


II-8 


* 


It  appears  that  to  strengthen  the  current  coordination  mechanisms  the  following 
steps  need  to  be  taken: 

(1)  Establish  a  DoD-wide  S&T  Coordination  Group  charged  with  establishing 
Technology  Coordinating  Panels  (TCPs)  for  the  whole  S&T  Program.  In  this 
process  existing  coordination  mechanisms  that  are  effective  should  not  be 
replaced,  but  simply  recognized  as  the  official  TCP  for  that  area. 

(2)  Establish  a  common  set  of  technology  areas  for  the  whole  DoD  S&T  program. 
Each  of  these  areas  should  have  a  TCP. 

(3)  Streamline  the  coordination  process  by  absorbing  or  replacing  existing  groups 
that  are  not  needed  to  support  the  work  of  the  TCPs. 


The  programmatic  coordination  process  that  is  envisaged  is  shown  in  Figure  II- 1. 
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B)  DoD  Program  Formulation 


Figure  il-1.  Process  for  Coordination  of  Program  Formuiation 


2 .  The  S&T  Coordination  Group 

Working  Group  B  recommends  that  the  S&T  Coordination  Group  consist  of  senior 
rep'e'^entatives  from  all  DoD  Services/ Agencies  involved  in  S&T  Programs,  including 
OoD,  DARPA,  DNA,  and  SDIO.  The  chairmanship  of  this  group  will  rotate  biannually 
among  the  Service  and  Agency  members. 

The  S&T  Coordination  Group  will  have  three  primary  responsibilities; 

•  Establishing  the  Technology  Coordinating  Panels  (TCPs); 

•  Reviewing  the  reports  issued  by  the  TCPs  and  forwarding  them  to  OSD;  and 

•  Adjudicating  disputes  and  ensuring  efficient  coordination  of  the  TCPs. 

The  working  group  also  recommends  that  the  technology  coordinating  panels 
(TCPs)  include  representatives  from  the  Services  and  all  other  DoD  agencies  that  conduct 
S&T,  such  as  DARPA,  DNA,  and  SDIO.  One  technology  coordinating  panel  should  be 
organized  for  each  of  the  common  technology  areas  proposed  below  (see  Section  D.2). 
TTiese  panels  should  be  charged  with  preparing  formal  status  reports  (outlined  in  Section  2 
below)  for  their  technology  areas.  In  preparing  these  reports  the  TCPs  will  use  existing 
data  bases  and  formats  of  the  Services  as  used  by  them  in  their  own  planning  processes.  If 
new  formats  are  required,  it  will  be  the  responsibility  of  each  Technology  Coordinating 
Panel  to  do  so  under  the  guidance  of  the  S&T  Coordination  Group. 

The  TCP  panel  members  will  be  kept  current  with  the  status  of  the  technology,  why 
specific  programs  are  being  pursued,  and  what  user  needs  necessitate  pursuit  of  the 
technology.  Specific  technology  roadmaps  from  the  Services  and  other  DoD  agencies,  by 
common  technology  area,  will  be  available  to  each  technology  coordinating  panel  for 
review.  Specific  programs,  technical  objectives  and  approaches,  resource  allocation  by 
year,  and  where  the  technology  flows  and  transitions  occur  will  be  included  in  these 
roadmaps.  With  this  information,  the  following  issues  can  be  addressed: 

•  unwarranted  technology  duplication 

•  the  resources  being  allocated  by  technology  area,  by  Service/organization,  and 
by  year 

•  potential  technology  gaps 

•  identification  of  lead  times  for  critical  technologies  for  user  needs. 

Multi-year  comprehensive  roadmaps  for  the  technology  area  will  enhance  visibility 
of  program  changes,  show  technology  slips/terminations  due  to  budget  reductions,  and 
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help  to  reduce  year-to-year  perturbations  from  changing  priorities/management  personnel. 
These  detailed  technology  roadmaps  will  form  the  basis  for  formal  status  reports  which  can 
be  used  for  investment  analyses  and  advocacy  to  Congress.  These  status  reports  of  the 
panels  can  be  reviewed  to  determine  output  vs.  resource  investment  and  the  rationale  for 
not  meeting  planned  technology  transitions. 

a.  Members  and  Chair  of  Technology  Coordinating  Panels 

Membership  on  the  TCPs  for  each  technology  area  should  consist  of  senior  R&D 
managers  in  that  area  from  each  of  the  Services  and  the  other  DoD  agencies  that  conduct 
S&T  programs,  e.g.,  DARPA,  DNA,  SDIO.  It  is  important  that  both  DUSD  (R&AT) 
action  officers  and  Service  Secretariat  staff  are  participating  members  of  the  TCPs. 
Participation  in  the  panels  by  DUSD(R&AT)  action  officers  ensures  that  they  obtain  first¬ 
hand  knowledge  of  each  technology  area  and  satisfies  the  information  dissemination 
function  of  an  S&T  Review.  The  DUSD(R&AT)  action  officers  also  have  the  opportunity 
to  provide  information  during  the  TCP  deliberations  on  coordination  and  review  of  the 
technology  programs. 

The  chairperson  of  each  TCP  should  serve  a  full-time  two-year  term  and  the 
position  should  rotate  among  the  Services.  To  be  effective,  the  duties  and  authority  of  the 
TCP  chairperson  must  not  extend  to  directing  programs  and  Service  budget  allocations,  and 
should  be  defined  as  follows: 

•  To  serve  as  the  spokesperson  and  single  focal  point  for  the  technology  area, 
providing  a  ready  access  to  information  on  that  technology  area 

•  To  draw  together  and  structure  the  top-level  data  to  show  that  the  technology 
area  plan  is  integrated  and  that  no  unwarranted  duplication  exists 

•  To  show  applications  for  the  technology  area  by  mission  area 

•  To  articulate  why  technological  advances  are  being  pursued  (e.g.,  evolving 
threats.  Service  needs) 

•  To  articulate  technology  area  plans  and  programs  at  an  integrated  level 

•  To  facilitate  actions  to  eliminate  unwarranted  duplication  and  assure  critical 
mass  resourcing 

•  To  call  meetings  to  review  the  technology  area. 

If  issues  (duplication,  gaps,  etc.)  result  from  the  meetings  and  cannot  be  resolved 
by  the  participants,  these  should  be  raised  to  the  S&T  Coordination  Group  for  review  and, 
if  still  unresolved,  forwarded  for  review  by  OSD. 


< 

b.  Output  of  the  Technology  Coordinating  Panels 

Each  Technology  Coordinating  Panel  will  prepare  an  annual  report  on  the  status  of 
its  technology  area.  This  report  will  discuss  the  development  of  the  technology,  how  it  is 
being  coordinated,  the  significant  milestones,  and  the  shortfalls.  It  should  contain  the 
following  sections; 

1.  Accomplishments 

A  listing  of  the  accomplishments  (significant  technological  breakthroughs). 

2.  S&T  Strategy 

A  description  of  how  the  technology  area  fits  into  the  DoD  investment 
strategy  goals  and  objectives. 

3.  Technology  Roadmap 

A  time-based  discussion  of  how  the  technology  objective  will  be  developed 
and  an  outline  for  feedback  for  accountability  assessment 

4.  Current  Technology  Program 

A  discussion  of  how  the  program  is  being  developed  and  funded,  showing 
how  the  Service  and  DoD  agency  programs  are  being  integrated  into  the 
overall  program,  including  future  plans,  and  a  revisit  to  the  issues  from 
prior  years  for  providing  fe^back  for  accountability. 

5.  Shortfalls 

Identification  and  discussion  of  unfunded  emerging  technologies  and 
underfunded  existing  programs. 

6.  Issues 

a.  Issues  Solved 

b.  Outstanding  Issues 

Identification  of  coordination  elements  in  disagreement  and  large-scale 
duplication 


7.  Competitive  Technology  Assessments 

Discussion  of  the  state  of  US  technology  (Industry,  IRAD,  etc.)  in  the  area 

covered  by  the  panel,  and  the  state  of  the  alliesVadversaries'  technology.  * 

8.  Summaiy 

I 
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c.  Science  and  Technology  Data  Base 

The  information  required  for  the  review  process  to  be  undertaken  by  the  TCPs  was 

*  discussed  above.  However,  to  have  effective  technical  coordination  of  the  S&T  Program, 
S&T  technical  information  must  be  available  to  the  full  DoD  community  in  a  timely  manner. 
This  may  require  the  creation  of  a  data  base  similar  to  that  utilized  for  large  weapon  system 
development  programs.  The  development  of  this  type  of  system  is  beyond  the  scope  of 

'  this  task  force,  but  it  is  an  important  effort  that  should  be  undertaken.  It  is  recommended 

that  any  development  of  an  S&T  data  base  include  the  Defense  Technical  Information 
Center  and  the  Information  Analysis  Centers'  participation. 

I  3 .  Identification  of  Technology  Are^.s  for  Coordination 

The  Working  Group  has  identified  a  set  of  17  technology  areas  that  covers  the 
whole  S&T  program.  In  arriving  at  this  list  a  compromise  was  sought  among: 

•  Tlie  existing  technology  area  divisions  in  the  Directorate  of  DUSD(R&AT)  (see 

*  Appendix  B). 

•  The  existing  subcommittees  of  the  Joint  Directors  of  Laboratories  (see 
Appendix  C). 

•  The  existing  technology  areas  defined  by  the  Services  and  Agencies,  to  the 

*  extent  they  were  known  by  members  of  the  Working  Group. 

The  17  technology  areas  are  listed  below.  Some  are  Service  unique,  such  as  the 
Ships  and  Submarines  or  Tank  and  Automotive  areas;  others  have  assigned  lead  Service 

^  responsibility,  such  as  Medical  or  Chemical  and  Biological  Warfare  Defense  (Appendix  D); 

and,  finally,  the  remaining  areas  are  of  interest  to  all  three  Services  and  therefore  should  be 
areas  of  emphasis  for  coordination.  In  the  list  below  some  of  the  specific  technologies 
comprising  the  technology  area  are  given  for  clarification,  but  they  do  not  represent  a 
complete  subset. 

) 

These  17  technology  areas  do  not  completely  correspond  to  any  existing  technology 
area  structures.  As  noted  above  both  the  Medical  area  and  the  Chemical  and  Biological 
Warfare  Defense  area  are  already  covered  by  formal  Joint  Service  Agreements  (see 

^  Appendix  D).  Also,  existing  JDL  technology  coordinating  groups  on  C^I,  EW,  Advanced 

Materials,  and  Computers  technology  areas  appear  to  correspond  directly  to  the  proposed 
technology  areas  (see  Appendix  C).  Any  list  of  standard  technology  areas  will  have  to  be 
reviewed  periodically  in  conjunction  with  the  goals  and  objectives  of  the  DoD  Guidance, 

I  and  areas  will  have  to  be  added  to  or  removed  from  the  list  as  required.  The  working 
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group  recommends  that  the  S&T  Coordination  Group  use  this  list  in  establishing  its  TCPs, 
modifying  it  only  as  necessary. 

1 .  Chemical  and  Biological  Warfare  Defense 

2 .  Environmental  Science  and  C'lality 

•  Atmospheric 

•  Terrestrial 

•  Space 

•  Oceanography 

•  Hazardous  and  Toxic  Materials 

3 .  Materials  and  Structures 

•  Structural  Materials 

•  System  Materials 

•  Non-Destructive  Testing 

•  Joining/Fabrication 

4.  Personnel  and  Training 

•  Manpower  and  Personnel 

•  Education  and  Training 

•  Simulation  and  Training  Devices 

•  Human  Factors 

5 .  Ships  and  Submarines 

•  Hulls 

•  Hydrodynamics 

•  Machining 

6.  Propulsion 

•  Air  Breathing 

•  Rockets 

7 .  Tank/ Automotive 

•  Armor 

•  Power  Plant 

8 .  Aerodynamic  Structures 

9 .  Weapons  and  Munitions 

•  Conventional  Munitions 

•  I>irected  Energy 
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10.  Life  Sciences 


•  Life  Support  Systems 

1 1 .  Civil  Engineering 

•  Airfields/Pavements 

•  Quality  Assurance 
■*  Facilities 

12.  Logistics 

•  Material  Supply 

•  Distribution 

•  Control 

1 3 .  Surveillance,  Reconnaissance,  and  C^I 

•  Communications 

•  Control  and  Command 

•  Navigation 

•  Intelligence 

•  Undersea 

•  Space 

•  Surface 

•  Air 

1 4.  Electronic  Devices  and  Avionics 

•  Radio  Frequency/Microwave/Millimeter  Wave 

•  Avionics 

•  Control  Components 

•  Electrical  Materials 

1 5 .  Computers  and  Software 

•  Software 

•  Artificial  Intelligence 

•  Robotics 

•  Architecture 

1 6.  Electronic  Warfare 

17.  Medical. 

4 .  Evaluation  of  Existing  and  Future  Coordinating  Groups 

The  objective  of  evaluating  coordinating  groups  already  in  existence  (or  those 
which  might  be  formed  in  the  future)  is  to  have  the  minimum  number  of  coordinating 
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groups  required  for  providing  information  to  each  Technical  Coordinating  Panel  for 
preparation  of  the  formal  report  described  above.  The  proposed  process  is  as  follows. 


1.  Each  Technology  Coordinating  Panel  establishes  the  number  of 
technology  sub-panels  it  requires  to  develop  the  information  for  its 
formal  report.  This  process  should  include  an  evaluation  of  the 
existing  coordinating  groups  on  their  capability  to  provide  the 
information  required.  This  process  may  also  identify  new  technology 
sub-panels  that  may  be  required. 

2 .  Each  sub-panel  in  turn  would  evaluate  the  existing  coordinating  groups 
to  determine  the  minimum  number  required  to  provide  its  information 
set.  Again,  the  need  may  be  identified  for  new  coordinating  groups  or 
for  the  alteration  of  existing  groups. 

3 .  Existing  coordinating  groups  examined  by  the  processes  in  1  and  2 
above  would  be  subject  to  the  "One-by-One"  Evaluation  Approach  in 
which  the  questions  listed  below  are  to  be  considered  in  evaluating  each 
group.  Findings  and  recommendations  to  disestablish  a  coordinating 
group  would  be  forwarded  to  the  agency  or  office  that  chartered  that 
particular  group. 

•  Who  established  this  coordinating  mechanism? 

•  Why  was  it  established?  Its  purpose? 

•  Is  the  purpose  still  valid? 

•  What  is  its  output? 

•  Who  receives  its  output? 

•  Does  the  output  support  the  process  defined  by  Subgroup  1  ? 

•  Is  the  output  useful  to  those  who  receive  it? 

•  Who  is  the  proponent  of  the  mechanism? 

•  Who  is  responsible  for  abolishing  the  mechanism? 

•  What  would  not  happen  if  this  mechanism  would  be  abolished? 

•  Could  it  be  combined  with  another  mechanism? 

•  When  was  its  existence  last  reviewed? 

4.  Standardization  and  specification  coordinating  groups  are  excluded 
from  this  process,  as  are  groups  strictly  devoted  to  technical 
interchange. 
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WORKING  GROUP  B  LIST  OF  MEMBERS 


WORKING  GROUP  B  LIST  OF  MEMBERS 


•  I>r.  Budd  B.  Adams  Telephone:  (601) 

Head,  Exploratory  Development  Group  Autovon: 

Naval  Ocean  Research  and  Development  Activity 
Code  113 

NSTL,  MS  39529-5004 


•  Mr.  James  Burda 

Chief,  Plans  &Programs  Div 
Air  Force  Armament  Laboratory 
AFATL/XP 

Eglin  AFB  FL  32542-5434 


•  Dr.  James  Bynum 

Chief,  Plans,  Programs  and  Operations 
US  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences 
5001  Eisenhower  Avenue 
Alexandria  VA  22333-5600 


•  Col.  Harry  G.  Dangerfield 

Executive  Assistant  to  the  PEO  for  Health 
Care  Systems 
Fort  Detrick 

Frederick  MD  21701-5012 

•  Dr.  Genevieve  Haddad 

Tech  Director,  Combat  Support 
DCS  Technology  and  Plans 
HQ  AFSC/XTH 
Andrews  AFB  MD  20334-5000 


•  Mr.  David  R.  LaRochelle 
Chief,  Plans  &  Programs  Branch 
Technical  Plans  and  Operations  Office 
Air  Force  Geophysics  Laboratory 
AFGL/XOP 

Hanscom  AFB  MA  0173 1-5000 

•  I>r.  John  MacCallum,  R&AT 
Director,  Electronic  Systems  Technology 
The  Pentagon,  Room  3D359 
Washington  E)C  20301-3080 


Telephone:  (904) 

Autovon: 


Telephone:  (202) 

Autovon: 


Telephone:  (301) 

Autovon: 


Telephone:  (301) 

Autovon: 


Telephone:  (617) 

Autovon: 


Telephone:  (202) 

Autovon: 


688-4720 

485-4720 


882-2205 

872-2205 


274-8637 

284-8637 


663-7443 

343-7443 


981-3342 

858-3342 


377-3606 

478-3606 


693-2978 

223-2978 
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•  Mr.  WiUiam  Noll,  R&AT 

Staff  Specialist,  Laboratory  Management 
The  Pentagon,  Room  3D367 
Washington  DC  20301-3080 

•  Dr.  Lawrence  J.  Puckett 
Associate  Director 

US  Army  Ballistic  Research  Laboratory 
Aberdeen  Proving  Ground  MD  21005-5006 

•  Dr.  Richard  Schaffer 
Technical  Director 

Construction  Engineering  Research  Laboratory 
Champagne  IL  61820 

•  Mr.  Glenn  Spaloing 

Director,  Support  Technology  EHrectorate 
Office  of  Naval  Technology 
800  N.  Quincy  Street 
Arlington  VA  22217-5000 

•  Dr.  Richard  C.  Sorenson 
Associate  Technical  Director 
Navy  Personnel  R&D  Center 
Building  329 

San  Diego  CA  92152-6800 

•  Mr.  George  Taylor 

Associate  for  Technology  &  Engineertng,AED 
Armament  Research,  Development,  and 
Engineering  Center 
Picatinny  Arsenal,  Bldg  1, 3d  Floor 
Dover  NJ  07801-5001 


Telephone:  (202) 

Autovon: 


Telephone:  (301) 

Autovon: 


Telephone:  (217) 


Telephone:  (703) 

Autovon: 


Telephone:  (619) 

Autovon: 


Telephone:  (201) 

Autovon: 


•  Mr.  Wilbert  J.  Uhl  Telephone:  (513) 

Chief,  Air  Force  Wright  Aeronuatical  Autovon: 

Laboratory  Plans  Office 
AFWAL/XR 
WPAFB  OH  45433 


•  Dr.  Amo  K.  Witt  Telephone:  (215) 

Technology  Base  Manager  Autovon: 

Code  01 B 

Naval  Air  Development  Center 
Warminster  PA  18974 


694-0205 

224-0205 


278-6244 

298-6244 


373-7202 


696-4791 

226-4791 


553-7814 

553-7814 


724-4656 

880-4656 


255-5953 

785-5953 


441-1064 

441-1064 
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DUSD(R&AT)  ORGANIZATION 


DUSD(R&AT)  ORGANIZATION 


► 


► 


The  Office  of  the  Deputy  Under  Secretary  of  Defense  (R&AT)  is  organized  into 
directorates  under  the  following  25  technology  areas: 

Research  and  Lab  Management  Office  -  Ted  Berlincourt  Director 
Research 

Engineering  Technology  Office-  Raymond  F.  Siewert  Director 
Aeronautical  Vehicle  Technology 
Aircraft  Propulsion  Technology 
Land  Mobility  Technology 
Ocean  Vehicle  Technology 
Tactical  Missiles  Guidance  and  Control  Technology 
Propulsion  Technology  for  Missiles  and  Space  Vehicles 
Torpedoes  and  Other  Underseas  Warfare  Weaponry  Technology 
Guns 

Bombs  and  Clusters 

Landmines,  Landmine  Countermeasures  and  Barriers 
Materials  and  Structures 

Electronic  Systems  Technology  Office  --  John  MacCallum.  Director 
Directed  Energy  Technology 
Electronic  Warfare 
Search  and  Surveillance 
Target  Acquisition  and  Fire  Control 
Communications 

Command  and  Control  Technology 
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Electronic  Devices 

Computers  and  Software  Technology 

( 

Environmental  and  Life  Sciences  Office  --  Thomas  R.  Dashiell.  Director 

Chemical  Warfare  and  Chemical  Biological  Defense  Science  and  Technology 
Environmental  Sciences 

Environmental  Quality  Research  and  Development  < 

Training  and  Personnel  Systems  Technology 
Medical  and  Life  Sciences 


( 


( 


( 
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JDL  ORGANIZATION 


JOINT  DIRECTORS  OF  LABORATORIES  (JDL) 
ORGANIZATION 


I  .E AD  SECRETARIAT:  OPN AV 

OPR:  CNR 

-  RAdm  J.  R.  Wilson,  Jr. 
*226-4258 

ESTABLISHED: 

11  Dec  1973 

OPNAV/SPAWAR-005 

-  Mr.  Jerry  L.  Reed 
*222-2766 

CHARTERED: 

11  Dec  1973 

AFALC/CC 

-  MG(SEL)  J.  K.  Spiers 
*785-6314 

RECHARTERED: 

31  Mar  1982 
20  Jun  1984 

AFSC/XT 

-  BG  C.  F.  Stebbins 
*858-5416 

MISSION:  To  identify  and  recommend  for  implementation  those  Joint  endeavors  which 
will  maximize  the  efficient  utilization  of  technology-based  resources  and  promote  increased 
inter-Service  dependence. 

MEMBERS: 


AMC: 

BG  M.  R.  O'Neill 

Mr.  Allan  Barrick 

AMC/HQLABCOM 

AMC/HQLABCOM 

*290-1600 

*290-3557 

Navy: 

Mr.  Jerry  L.  Reed 

Mr.  Mike  Marshall 

SPAWAR-005 

NSWC/D28 

*222-2766 

*249-7865 

AFLC: 

MG(SEL)  S.  K.  Spiers 
LTC  Clint  Allison 

AFLC/CC 

AFLC/MM 

*785-6314 

*787-6202 

AFSC: 

BG.  C.  F.  Stebbins 

LTC  Chris  Lind 

AFSC/XT 

AFSC/XT 

*858-7174 

*858-4215 

CNR: 

RAdm  J.  R.  Wilson,  Jr. 

CNR 

*226-4258 

Executive  Secretary  -  CDR  Mike  Gahl 

CNR/1224 

*226-4713 

♦AUTOVON 

The  JDL,  one  of  the  coordinating  groups  of  the  Joint  Logistics  Commanders, 
consists  of  five  principals:  The  AFSC  Deputy  Chief  of  Staff  for  Technology  and  Plans; 
The  Commander,  Air  Logistics  Center,  AFLC;  The  Director  of  Navy  Laboratories;  The 
Chief  of  Naval  Research;  and  the  Deputy  Chief  of  Staff  for  Technology  Planning  and 
Material,  U.S.  Army  Material  Command.  The  puipose  of  the  JDL  is  to  optimize  utilization 
of  the  Technology  Base  and  Laboratory  Resources  for  promoting  coordination  actions 
among  the  Services  in  S&T  Program  Planning,  Review  and  Cross-Fertilization  of  Service 
Funding,  Expertise  and  Facilities. 


The  JDL  uses  several  types  of  subgroups  staffed  by  senior  personnel,  usually  at 
Laboratory  Technical  Director  or  Chief  Scientist  level.  Currently,  there  are  eight 
technology  panels  covering  areas  having  applications  for  all  Services.  These  panels  are 
tasked  to  develop  tri-Service  cooperative  programs,  foster  joint  use  of  technology  base 
resources,  establish  coordinating  mechanisms  and  management  structures,  and  address 
unique  issues.  They  report  to  the  JDL  semi-annually. 

In  addition,  the  JDL  has  Technical  Initiatives  Panels  to  address  specific  issues  over 
some  specified  time  period  and  ad  hoc  groups  to  conduct  tri-Service  reviews  of  high 
interest  technology  areas  such  as  light  armor,  millimeter  ivave  communications,  and 
welding/joining. 
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Figure  C-1.  Joint  Directors  of  Laboratories  Organization 


DEPARTMENT  OF  THE  ARMY 

HtAOQUAKTERS  UNIfEO  STATES  ARMY 
MATERIEL  OEVEtOEMENT  AND  READINESS  COAMAANO 
.  5031  tlSENHOWER  AVe.,  ALEXANDRIA,  VA.  22333 


department  of  the  air  force 

HEADQUARTERS  AIR  FORCE  LOGISTICS  COMMAND 
WRrCHr-FATTERSON  AFa.  OHIO  45433 


DEPARTMENT  OF  THE  NAVY 
HEADQUARTERS  NAVAL  MATERUL  COMAUNO 
WASHINGTON,  DC  203M 


DEPARTMENT  OF  THE  AIR  FORCE 
HEADQUARTERS  AIR  FORCE  SYSTEMS  COMMAND 
ANDREWS  AFB,  WASHINGTON,  DC  203J4 


CHARTER  FOR 

JOINT  DARCOM/NMC/AFLC/AFSC  COHMANDERS 
JOINT  DIRECTORS  OF  LABORATORIES  (JDL) 


I-  PURPOSE 

The  purpose  of  Che  JolaC  DirecCors  of  LabocaCories  (JDL)  is  Co  opciaize 
Che  efficient  ucilizacioa  of  Cechnolog7  base  and  laboratory  resources,  which 
will  result  ia  the  highest  return  on  invescmencs  achievable  through 
coopcL'aCivc  actions  in  prograa  planning,  reviews  and  assessments,  and  cross- 
.CKrtilizatioa  of  ia-house  funding,  expertise  and  facilities. 

II.  MISSION 


A.  Develop  and  guide  technology  programs  of  multi-service  interest  which 
have  Che  highest  potential  payoffs  and  widespread  utility.  Tatce  appropriate 
fc.cioc.t  and  prcaoce  or  recommend  programmatic  decisions  or  recoanaendations 
based  on  pcograa  planning  which: 

1.  Identifies  critical  areas  of  technology. 

2.  DeCeraines  what  gaps  need  to  be  filled. 

3.  Ideocifics  areas  for  de-emphasis,  of  marginal  utility,  or  of 
unvarranced  duplication. 

A..  Recomaends  priorities  and  funding  requirements. 

S.  Examines  impact  on  facilities,  personnel  and  equipment. 

B.  Determine  practicality  and  desirability  of  establishing  Cri-servlce 
high  technology  centers  or  inscicutes  to  conduct  basic  and  applied  research  in 
specific  technologies  of  common  interest  to  all  services. 

1.  Examine  individual  service  facilities,  equipment  and  capabilities. 

2.  Examine  capabilities  external  to  the  services  and  the  potential 
fur  coupling  vLth  Che  services. 

3.  Recommend  to  Che  Joint  Logistics  Conasanders  Che  establishment  of 
tri-service  centers  or  institutes  where  desirable. 
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C.  Annunlly  .-is.<:css  JDL  accivlcles  and  reporc  rccomRenda Cions  co  chc 
Joinc  I^fiiscics  Commanders. 

rrr.  ?!iT^mF.RSiiTP 


A.  TItn  prtnclnnl  members  of  chc  JDL  shall  be  chc  following  (or  chelr 
dcslr.naccd  rcprcscncacives) ; 

AFLC  Dlrcccor,  Acquisiclon  Loglsclcs 

ArSC  Dcpucy  Chief  of  Scaff  for  Science  and  Technology 

DAP.CCM  Asslscanc  Dcpucy  for  Science  and  Technology 

Nf^C  Dircccor  of  Mavy  Laboracories 

and 

Dcpucy  Chief  of  Naval  Macerial  (Technology) 

n.  The  principal  members  of  che  JDL  will  desTgnace  cheir  alcernace 
members  and  scaff. 

C.  Ch.'.irraanship  will  rocace  among  the  Services  as  decermined  by  che  JDL 
principals . 

n.  Tlic  Chairman  will  provide  .a  full-cimc  Executive  Sccrecary  Co  supporc 
and  assise  Chc  .IDL 

E.  Suhpanels  and  subgroups  of  Che  JDL  may  be  escablished  as  required. 
These  groups  will  normally  include  ac  lease  one  member  from  each  Service.  Ocher 
gyvernmenc  agencies  may  liave  rcpccsencacivcs  who  will  be  considered  inviced 
parclcipancs. 


‘  r^iHALD 
•'cncrai ,  US.\ 

Commander 

US  Army  ''.iceriul  Dcvclopmenc 
and  Readiness  Command 


/ 


_ 


JAMES  ?.  Mb7.r,I.'.'.S 
Ccneral,  USA.r 
^  Connander 

AJr  Force  T.ogiscics  Command 


STEVEN  A.  WHITE 
Admiral.  USN 
Chief  of  Naval  Hacerlal 
Naval  Macerial  Command 


ROnF.RT  T.  MARSH 
General,  USAF 
Commander 

Air  Force  Sy seems  Command 


DATE:  20  J0NE12M. 
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TRI-SERVICE  COORDINATION  OF  S&T  PROGRAMS 
IN  SPECIAL  SUPPORT  AREAS 


Chemical/Biological  Warfare  Defense . II-D- 1 

Medical . H-D-ll 


DEPARTMENT  OP  THE  ARMT 
OFFICE  OF  THE  SECRETARY 
VASHINGTOK,  D.C. 


DEPARTMENT  OF  THE  NAVY 
OFFICE  OF  THE  SECRETARY 
HASHINGTON,  D.C. 

>  DEPARneNT  OF  THE  AIR  FORCE 

OFFICE  OF  THE  SECRETARY 
HASHINGTON,  D.C. 


JOINT  SERVICE  AGREEMENT 


>  Subject:  Joint  Service  Coordination  of  Chemical  Warfare  and 

Chemical-Biological  Defense  Requirements,  Research,  Development, 
and  Acquisition 

Reference:  DOD  Directive  5160.5,  "Responsibilities  for  Research,  Development, 
Teat  and  Evaluation  (RDTE)  on  Chemical  Heapona  and  Chemical  Biological 
Defense”  dated  30  March  1976. 


1.0  PURPOSE  AND  OBJECTIVE. 


1.1  The  purpose  of  this  Agreement  Is  to  prescribe  procedures  for 
coordinating  the  Services'  cbemleal  warfare  and  chemical-biological  defense 
(CW/CBD)  requirements  and  research,  development,  and  acquisition  (RDA) 
programs. 


1.2  The  objective  of  this  Agreement  Is  to  assure  that  the  Services 
conduct  coordinated  CW/CBD  RDA  programs  to  meet,  within  the  constraints  of 
resources  available,  the  highest  priority  requirements  of  all  the  Services  and 
the  goals  of  the  Defense  Guidance. 

2.0  APPLICATION  AND  300PE. 

2.1  This  Agreement  supersedes  the  Joint  Service  Agreement  on  CH/C8D 
Research,  Development,  Test,  and  Evaluation  (RDTE)  dated  20  June  1977. 

2.2  The  provisions  of  this  Agreement  spply  to  the  DOD  components  (as 
defined  in  DODD  5160.5)  responsible  for  establishing  military  requirements  and 
planning,  programing,  budgeting,  funding,  and  executing  CW/CBD  RDA. 

2.3  This  Agreement  establishes  policies  and  provides  an  overview  of 
the  Joint  CV/C3D  requirements  and  RDA  program  coordination  prooess.  Detailed 
implementing  procedures  are  at  Annex  A  (Implementation  Procedures)  to  this 
Agreement.  Procedures  for  transitioning  from  the  20  June  1977  Joint  Service 
Agreement  on  CW/CBD  RDTE  to  this  Agreement  are  at  Annex  B  (Transition  Plan). 

2.4  This  Agreement  includes  ohemioal  lethal  and  incapacitating 
agents  and  their  delivery  systems;  ohemloal-biological  (CB)  decontamination; 

CB  detection,  identification  and  warning;  individual  O  protective  items  and 
clothing;  CB  oolleotive  protection;  medioal  C8  prophylaxis  and  treatment  for 
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CB  casualties;  CB  training  devices  and  sioulants;  and  the  general  CB  threat 
assessfflent.  Uhile  not  part  of  the  CW/C8D  progran,  this  Agreeaent  also 
included  riot  control  agents  and  herbicides  a ^  *  their  delivery  systeas. 

3.0  OVERVIEW. 

3.1  The  procedures  prescribed  in  this  Agreeaent  establish  a  Joint 
coordination  process  which  is  to  be  integrated  with  each  Service's  planning, 
programing,  budgeting,  and  execution  systea  (PPBES)  process. 

3.2  The  Joint  process  is  first  used  to  prepare  and  recommend  to  the 
Services  a  DOD-wide  master  plan  for  CW/CBD  RDA.  The  plan  contains  the  CW/CBD 
requirements  of  all  the  Services,  indicates  which  Services  will  participate  in 
and  have  agreed  to  assume  lead  roles  for  each  requirement,  and  considers 
fiscal  and  programing  guidance.  Once  approved  by  the  Services,  the  plan 
provides  a  basis  for  each  Service  to  determine  what  support  to  expect  from 
each  of  the  other  Services  and  to  plan  for  addressing  those  requirements  for 
which  the  Service  has  agreed  to  assume  the  lead.  Each  Service  then  follows 
its  own  PPBES  process  and  procedures  to  address  those  requirements  for  which 
the  Service  has  the  lead. 

3.3  The  Joint  process  is  next  used  to  allow  the  other  Services  to 
review  each  Service's  progress.  These  reviews  are  performed  prior  to  RDA 
program  execution  and  provide  a  means  of  identifying  and  attempting  to  resolve 
interservice  differences  over  how  a  Service  intends  to  execute  those 
responsibilities  it  agreed  to  accept.  Following  the  review  and  resolution  of 
interservice  differences,  each  Service,  using  its  own  procedures,  executes  RDA 
programs  for  which  the  Service  has  the  lead. 

A.O  DEFIWITIOHS. 


4.1  Materiel  developer  lead  Service:  The  Service  which  has  agreed 
to  formulate  and  execute  an  RDA  program  addressing  a  specific  requirement. 

4.2  Requirement  developer  lead  Service:  The  Service  which  has 
agreed  to  formulate  and  obtain  approval  of  the  requirement  document (s) 
addressing  a  specific  requirement  and  develop  training  programs  needed  to 
support  fielding. 

4.3  Participating  Service:  A  Service  which  has  formally  expressed 
its  intent  to  participate  in  a  Joint  RDA  program  to  the  other  Services;  for  a 
requirement  being  addressed  by  a  6.3B  or  6.4  RDA  program,  has  signed  the 
requirement  document;  and,  where  appropriate,  has  planned  and  programed  for 
testing  and  procurement  of  materiel. 

5.0.  POLICY. 

5.1  The  Military  Departments  herein  agree  to  conduct  their  CW/CBD 
programs  so  as  to  meet  their  responsibilities  set  forth  in  DODD  5160.5  and 
coordinate  their  CW/CBD  military  requirements,  systems  characteristics,  and 
RDA  programs  using  the  procedures  prescribed  in  this  Agreement  and  in  Annex  A 
to  this  Agreement. 

5.2  The  Department  of  the  Army  (DA)  will  be  the  DOD  Executive  Agent 
for  the  DOD  CW/CBD  RDA  program.  As  the  Executive  Agent,  the  DA  will  take  the 
lead  in  coordinating  the  CW/CBD  requirements  and  RDA  programs  of  the  Services. 
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5«3  Responalbllltles  for  CV/CBO  ROA  are  as  follows: 

5«3>1«  The  DA,  as  DOS  Executive  Agent  and  lead  Service,  plans, 
prograiBS,  budgets,  funds,  and  executes  CW/CBD  research,  exploratory 
development,  advanced  development,  and  engineering  development  for  Army 
requirements.  Joint  requirements  of  the  Army  and  one  or  more  of  the  other 
Services,  and  all  ohemlcal  agents  for  military  purposes. 

5.3. 2.  Military  Departments  other  than  the  DA  plan,  program,  budget, 
fund  and  execute  CW/CBD  research,  exploratory  development,  advanced 
development,  and  engineering  development  for  Service  unique  requirements;  when 
designated  as  the  materiel  developer  lead  Service,  for  Joint  requirements 
involving  themselves  and  one  or  more  of  the  other  Services  other  than  the 
Army;  and  as  necessary  to  utilize  a  unique  capability  or  when  DA  cannot 
provide  the  required  RDTE. 

5.3.3.  Each  Military  Department  plans,  programs,  budgets,  and  funds 
for  all  procurement  of  CW/CBD  materiel  to  meet  its  own  requirements.  Except 
as  noted  below,  each  Military  Department  executes  all  procurement  of  CW/CBD 
materiel  to  meet  unique  Service  requirements.  In  the  case  of  procurement  of 
CW/CBD  materiel  to  meet  the  Joint  requirements  of  two  or  more  Services,  the 
materiel  developer  lead  Service  will  normally  execute  the  procurement  program 
for  all  interested  Services.  Designated  items  will  be  procured  for  the 
Services  by  the  Defense  Logistics  Agency. 

5.4  To  minimize  duplication  of  CW/CBD  ROA  capabilities,  each  Service 
will  make  maximum  use  of  the  other  Services'  CW/CBD  RDA  capabilities.  Each 
Service  will,  when  the  required  capability  does  not  exist  within  the  Service 
and  is  available  from  another  Service,  request  the  other  Service  perform  the 
required  RDA.  Each  Service  will,  in  turn,  be  responsive  to  other  Services' 
requests  for  the  conduct  of  CW/CBD  RDA  on  their  behalf.  RDA  performed  by  a 
Service  at  the  request  of  another  Service  will  be  funded  by  the  requesting 
Service.  In  the  event  the  ROA  is  being  performed  at  the  request  of  two  or 
more  Services,  the  DA,  if  it  is  one  of  the  requesting  Services,  will  program, 
budget,  and  fund  the  ROTE.  Otherwise,  the  Service  with  the  primary  interest 
in  the  requirement  will  program,  budget,  and  fund  the  ROTE. 

5.5  A  Joint  Service  Review  Croup  (JSRC)  will  oversee  the 
coordination  of  the  Services'  CW/CBD  programs.  The  JSRC  will  review  the  entire 
program  on  an  as  required  basis  and  will  make  recommendations,  as  appropriate, 
to  the  Military  Departments. 

5.6  Each  Service  will  continue  to  be  responsible  for  establishing 
requirements  for  and  determining  the  system  oharacteristics  of  CW/CBD  materiel 
for  its  use.  Each  Service  will  provide  its  CW/CBD  requirements  to  the  JSRC. 

5.7  The  JSRC  will  formulate  and  recommend  to  the  Services,  a  Joint 
CW/CBD  RDA  Plan  whioh:  identifies  jsnd  recommends  priorities  for  the  CW/CBD 
requirements  of  all  the  Servioes;  recommends  the  requirement  and  materiel 
developer  lead  Servloa(s)  for  each  requirement;  indicates  which  Services  will 
participate  in  and  key  milestones  for  each  requirement;  and  considers  fiscal 
and  programing  guidance  to  insure  that,  within  the  oopstraints  of  resources 
available,  the  highest  priority  CW/CBD  needs  of  all  tbs' Services  are  met. 
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5*7.1  Once  approved  by  the  Services,  the  Joint  CU/CBD  ROA  Plan  will 
be  provided  to  each  Service  as  a  basis  for  the  Services'  planning,  prograoing, 
budgeting,  and  ROA  prograa  foroulatlon. 

5*7.2  A  single  Service  will  noroally  have  the  lead  for  each 
requireoent  In  order  to  facilitate  aaintaining  accountability  and  unity  of 
effort. 


5*8  OSO  guidance  on  the  iopleisentatlon  of  this  Agreement  will  be 
provided  through  the  Defense  Guidance,  Prograa  Decision  Memorandum,  and 
Program  Budget  Decision  processes  as  each  Service  implements  those  portions  of 
the  Joint  CW/CBD  RDA  Plan  for  which  it  has  accepted  responsibility. 

Information  copies  of  the  Joint  CW/CSD  RDA  Plan  will  be  provided  OSD  as 
background  for  its  reviews  of  the  Services*  programs. 

5*9  On  approval  of  the  Joint  CW/CBD  RDA  Plan  by  the  Services,  each 
Service  will,  using  its  own  procedures  and  within  the  constraints  of  resources 
available: 


5*9*1*  Be  responsive  to  other  Services*  requirements  and  priorities 
for  CW/CBD  RDA  as  reflected  in  the  Joint  CW/CBD  RDA  Plan. 

5*9*2.  Conduct  CW/CBD  RDA  programing  and  budgeting  in  accordance  with 
Service  policies  and  regulations  and  the  provisions  of  this  Agreement.  Each 
Service  will  maintain  direct  coordination  with  the  other  Services  and  keep 
them  advised  of  program  or  budget  reductions  affecting  Joint  requirements.  If 
differences  exist  over  the  application  of  program  or  budget  reductions,  a 
special  JSRC  meeting  may  be  called  to  recommend  alternatives. 

5*9*3*  Formulate  a  planned  RDA  program  addressing  the  CW/CBD 
requirements  for  which  it  is  the  materiel  developer  lead  Service.  RDA 
programs  will  be  formulated  so  as  to  achieve  the  earliest  possible  fielding 
commensurate  with  Joint  CW/CBD  RDA  Plan  priorities,  technological  risk,  and 
resources  available* 

5*9*4*  Develop  and  obtain  approval  of  requirement  documents  for  each 
CW/CBD  requirement  for  which  the  Service  la  the  requirement  developer  lead 
Service*  Requirement  documents  must  be  concurred  in  by  all  participating 
Services* 


5*9*5  Develop  and  obtain  approval  of  training  programs  in  support  of 
systems  for  which  the  Service  is  the  requirement  developer  lead  Service* 

5*10  Prior  to  and  during  the  execution  of  planned  RDA  programs,  each 
Service  will  participate  in  Joint  reviews  of  its  CW/CBD  requirement  documents 
and  training  programs  preparation,  programing  and  budgeting,  and  RDA  program 
formulation  efforts. 

5*11  Following  the  resolution  of  interserviee  differences,  each 
Service  will,  within  the  constraints  of  resources  available,  execute  an  RDA 
program  addressing  the  CW/CBD  requirements  for  which  it  is  the  materiel 
developer  lead  Service*  Each  lead  Service  will  ensure  that  other 
partioipating  Services  are  consulted  on  all  major  RDA  program  changes  prior  to 
implementation  of  the  change* 
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6.0 


IHTERSERVICE  LIAISOW, 


B«eh  Service  will  provide  e  Service  Headquarters  single  focal  point  of 
eontact  for  the  purpose  of  Interservlee  coordination  of  all  aspects  of  the 
Implementation  of  this  Agreement  to  Insure  that  proper  consideration  Is  given 
to  Service  requirements,  priorities,  doctrine,  training,  logistical  support, 
testing,  programing,  and  budgeting. 

7.0  IMPLE«WTATI0W  AWD  REVISIOWS. 


7.1  This  Agreement  becomes  effective  upon  signature  of  all  of  the 
Department  Assistant  Secretaries  (RAD). 

7.2  This  Agreement  will  be  reviewed  by  the  Army,  Navy,  and  Air  Force 
and  revised  as  required.  The  Annex  to  this  Agreement  will  be  reviewed  by  the 
JSRG  and  revised  as  required. 


J.  R.  Sculley 
Assistant  Secretary  of  the  Army 
(Research,  Development  and  Acquisition) 


Melvin  R.  Paisley 
Assistant  Secretary  of  the  Navy 
(Research,  Engineering  and  Systems) 


Thomas  s.  Cooper 

Assistant  Secretary  of  the  Air  Force 
(Research,  Development  and  Logistics) 


Dated:  5  July  1984 
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Department  of  Defense 

DIRECTIVE 


May  1,  1985 
NUMBER  5160.5 


USDR&E 

SUBJECT:  Respoaslbilitiea  for  Research,  Development,  and  Acquisition  of 
Chemical  Weapons  and  Chemical  and  Biological  Defense 


References : 


► 


(a)  DoD  Directive  5160. S,  "Responsibility  for  Research, 
Development,  Test  and  Evaluation  (RDT&E)  on  Chemical 
Weapons  and  Chemical  and  Biological  Defense,” 

March  30,  1976  (hereby  canceled) 

(b)  DoD  Directive  5000.1,  "Major  System  Acquisitions,” 
March  29,  1982 

(c)  DoD  Directive  5000.3,  "Test  and  Evaluation,” 

December  26,  1979 

(d)  DoD  Instruction  5000.2,  "Major  System  Acquisition  Pro¬ 
cedures,”  March  8,  1983 

(e)  through  (i),  see  enclosure  1 


A.  REISSUAMCE  AMD  PURPOSE 

This  Directive  reissues  reference  (a)  to  reflect  national  policy  decisions; 
update  budgeting,  and  programing  and  operational  procedures;  and  assign 
1  responsibilities  for  OoO  research,  development,  and  acquiaition  (RDA)  of  weapons 

and  chemical  and  biological  defense. 

B.  APPLICABILITY  AND  SCOPE 


1.  This  Directive  applies  to  the  Office  of  the  Secretary  of  Defense,  the 
Military  Departswnts,  the  Organization  of  the  Joint  Chiefs  of  Staff,  the  Unified 

\  and  Specified  Commands,  and  the  Defense  Agencies  (hereafter  referred  to  collec¬ 

tively  as  "DoD  Components”).  The  term  "Military  Service,"  as  used  herein,  refers 
to  the  Army,  Navy,  Aip  Force,  and  Marine  Corps. 

2.  Its  provisions  encompass  the  directing,  administering,  and  performing  of 
RDA  on  chemical  weapons  and  chemical  and  biological  defense  (CW/CBD).  The 
management  principles  expressed  in  DoD  Directives  5000.1  and  5000.3  and  DoD 

^  Instruction  5000.2  (reference  (b),  (c)  and  (d))  are  to  be  applied  to  all  pro¬ 

grams  addressed  herein. 

C.  POLICY 


It  la  the  policy  of  the  Department  of  Defense  to  conduct  coordinated  CW/CBD 
programs  to  meet,  within  the  constraints  of  resources  available,  the  highest 
t  priority  requirements  of  the  Military  Services.  This  coordination  shall  include 

military  requirements,  system  characteristics,  and  RDA  programs  of  weapons  and 
chemical  and  biological  defense. 
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.  PESPONSIBIIITIES 


1.  The  Secretaries  of  the  Military  Departaents  shall: 

a.  Establish  requirements  and  determine  the  military  characteristics 
of  chemical  deterrent  items  and  chemical  and  biological  defense  items  for  their 
Department’s  particular  use. 

b.  To  sdnimize  duplication  of  CV/CBD  RDA  capabilities,  make  maximum 
use  of  the  other  Military  Departments'  CV/CBD  RDA  capabilities,  when  required 
capabilities  do  not  exist  within  that  Military  Department  and  are  available 
from  another  Military  Department.  Military  Departments  will  in  turn,  be 
responsive  to  the  other  Military  Departments'  requests  for  the  execution  of 
CV/CBD  RDA  on  their  behalf,  in  order  to  optimize  DoD  research,  development, 
test,  and  evaluation  (RDT&E)  capabilities. 

c.  Vithin  the  programing,  budgeting,  and  funding  procedures  established 
in  the  DoD  7110. 1-M  (reference  (e)),  be  responsible  for  the  preparation  of  RDTSE 
program  proposals,  budget  estimates,  and  funding  requests  other  than  the  Depart¬ 
ment  of  the  Army  for  all  RDTSE  programs  (6. 1-6.4)  for  their  own  Department-unique 
requirement  or,  when  designated  the  RDTSE  lead  Military  Service,  the  joint 
requirements  of  the  Military  Department  and  one  or  more  of  the  other  Military 
Services. 


d.  Be  responsible  for  all  procurement  of  CV/CBD  suteriel  to  meet  its 
own  requirements. 

2.  The  Department  of  the  Army  shall: 

a.  Be  the  DoD  Executive  Agent  for  the  DoD  CV/CBD  RDA  program.  As  the 
Executive  Agent,  the  Department  of  the  Army  shall  take  the  lead  in  coordinating 
the  CV/CBD  requirements  and  the  RDA  programs  of  the  Military  Services. 

b.  Vithin  the  programing,  budgeting,  and  funding  procedures  established 
in  the  DoO  7110. 1-M  (reference  (e)),  be  responsible  for  the  preparation  of 
RDTSE  program  proposals,  budget  estimates,  and  funding  requests  for  all  RDTSE 
(6. 1-6.4)  for  Army-unique  requirements,  the  joint  requirements  of  the  Army  and 
one  or  more  of  the  other  Military  Servicea,  and  for  development  of  all  chemical 
agents  for  military  purposes. 

c.  Operating  as  the  DoD  Executive  Agent  and  in  coordination  with  the 
other  Military  Departments,  prepare  the  annual  report  required  by  50  U.S.C. 
Section  1511  (reference  (f))  on  funds  obligated  in  the  chemical  and  birlogical 
warfare  program.  The  report  shall  include  a  separate  section  on  the  use  of 
human  subjects  for  the  testing  of  chemical  or  biological  agents.  The  report 
shall  be  provided  to  the  Under  Secretary  of  Defense  (Research  and  Engineering) 
by  i  December  of  each  year. 

E.  IMFORMATIOW  REQUIREMENTS 


The  Fund  Obligation  for  Chemical  and  Biological  Varfare  is  assigned  Reports 
Control  Symbol  DD-0DR&E(A)1065  in  accordance  with  reference  (g). 
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5160.5 
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J.  HEIATIOWSHIP  WITH  OTHER  FEDERAL  AGENCIES 

Kothlnf  contaiaed  herein  is  intended  to  aodify  the  existing  assignment  of 
responsibilities  for  the  development  and  execution  of  national  emergency  plans 
and  programs  as  they  pertain  to  defense  against  biological  and  chemical  warfare, 
as  specified  in  Executive  Orders  11A90  and  12141  (reference  (h)  and  (i)}. 

G.  EFFECTIVE  DATE  AMD  TIPLEMEMTATION 


This  Directive  is  effective  immediately.  Forward  two  copies  of  Implementing 
documents  to  the  Under  Secretary  of  Defense  (Research  and  Engineering)  within 
120  days. 


William  H.  Taft,  IV 

_  ,  ,  Deputy  Secretary  of  Defense 

Enclosure  -  1 

References 


► 


I 


I 
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REFEREKCES.  continued 

(e)  OoD  7110. 1*M,  "Budget  Guidance  Manual,"  authorized  by  DoD  Instruction 
7110.1,  October  30,  1980 

(f)  Title  SO,  United  States  Code,  Section  1511 

(g)  DoD  Directive  5000.19,  "Policies  for  the  Manageaent  and  Control  of 
Inforaation  Kequireaents,"  March  12,  1976 

(h)  Executive  Order  11490,  "Assigning  EMrgency  Preparedness  Functions  to 
Federsl  Departaents  and  Agencies,"  October  30,  1969 

(i)  Executive  Order  12148,  "Federal  Eaergency  Manageaent,"  July  20,  1979 
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MEDICAL 


Armed  Services  Biomedical  Research  Evaluation  and  Manaeement 
Committee  (ASBREM^ 

In  recognition  of  the  continuing  need  to  facilitate  management  coordination, 
improve  information  exchange,  and  accomplish  biomedical  RDT«&E  activities  pertinent  to 
their  missions,  the  Army,  Navy,  and  Air  Force  agree  to  meet  annually  and  more  frequently, 
as  required,  in  joint  session  as  members  of  an  Armed  Services  Biomedical  Research 
Evaluation  and  Management  (ASBREM)  Committee.  The  Commander  of  the  Army 
Medical  R&D  Command  (AMRDC),  the  Commander  of  the  Air  Force  Aerospace  Medical 
Division  (AMD),  and  the  Special  Assistant  to  the  Surgeon  General  of  the  Navy  for 
Research  and  Development  are  the  principals. 

Four  objectives  serve  to  direct  the  activities  of  the  committee.  These  are; 

(a)  To  increase  the  cost  effectiveness  of  resource  utilization  through  effective  use 
of  personnel,  intelligence,  facilities,  equipment,  supplies  and  services. 

(b)  To  provide  mechanisms  to  address  organizational  roles,  conduct  management 
skills,  and  resolve  Service  organizational/functional  alignment  issues. 

(c)  To  ensure  program  relevance  and  obviate  duplication  of  Services'  and  other 
agencies'  programs  through  timely  review  of  requirements  and  program 
plans. 

(d)  To  define  Service  issues  which  require  resolution/coordination  with  other 
Federal  agencies. 

Support  of  the  ASBREM  is  organized  accordingly: 

(a)  The  followintg  Joint  Technology  Coordinating  Groups  (JTCG)  are 
established  for  each  of  the  major  biomedical  R&D  thrust  areas; 
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•  Military  Dentistry 

•  Military  Infectious  Diseases 

•  Medical  Biological  Defense 

•  Combat  Casualty  Care 

•  Medical  Chemical  Defense 

•  Systems  Biotechnology 

•  Ionizing  Radiation  Bioeffects. 

The  groups  will  be  composed  of  biomedical  research  managers  from  the 
respective  Services  and  key  laboratory  personnel  as  appropriate.  They  are 
charged  with  reviews  and  coordination  keyed  to  the  planning,  programming, 
and  budgeting  cycles  of  each  Service,  and  recommending  changes  in  program 
directions  or  emphasis,  new  initiatives  and  other  matters  dealing  with  program 
requirements  and  relevance. 

(b)  A  joint  Secretariat  is  established,  composed  of  a  personal  representative  of 
each  Service's  ASBREM  member.  The  Secretariat  is  to  be  responsible  for  the 
conduct  of  committee  and  group  meetings.  It  will  maintain  appropriate 
records  and  organize  the  resources  required  to  carry  out  the  ASBREM 
decisions. 
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Appendix  E 


PARTIAL  LIST  OF  TRI-SERVICE  AND  INTER-AGENCY 
COORDINATING  GROUPS 


PARTIAL  LIST  OF  TRI-SERVICE  AND  INTER-AGENCY 
COORDINATING  GROUPS 


Ad  Hex  Interagency  Committee  for  Commercial  Satellite  Data  Acquisition 
Advisory  Group  on  Electron  Devices  (Microwave  Devices  WG,  Microelectronics  WG, 
Electro-Optics  WG,  Production  WG) 

Aeronautical  Flight  Technology  Research  Activities  Coordinating  Group 
AF/NASA  Interdependency  Working  Group  on  Space  and  Aeronautics 
•  AGARD 

Air  Force  Symposium  on  Interaction  of  Nonnuclear  Weapons 
Air  Standarization  Coordinating  Committee 
Annual  Tri-Service  Review  for  Atmospheric  Transmission  R&D 
Annual  Tri-Service  Science  and  Technology  Review 

Armed  Services  Biomedical  Research  Evaluation  and  Management  Committee  (ASBREM) 

>  Army  Executive  Service 

Army  Pavement  and  Railroad  Maintenance  Committee 
Automatic  Target  Recognition  Working  Group,  Tri-Service 

Ballistic  Missile  and  Space  System  Physical  Vulnerability  Panel  (BMSSPVP) 

Battlefield  Laser  Panel  (Joint  Logistics  Commanders) 

'  Chicken  Little  Program,  Office  Steenng  Committee  (Chicken  Little) 

Committee  for  Space  Environmental  Forecasting 
Committee  on  Materials  -  Office  of  S&T  Policy 
Committee  on  Operational  Environmental  Satellites 
Cooperative  R&D  on  Space  Projects  (DARPA) 

Countermine  Coordination  Meeting  (CMCM) 

DIA  and  Services  Intelligence  Data  Handling 
DMA  and  Services  Mapping  and  Charting 
DNA  Test  Plan  Review  Panel 

DoD  Arctic  Symposium  and  Workshop  on  Arctic  and  Arctic-Related  Environmental 
Sciences 

DoD  Atmospheric  Transmission  Program 

DoD  Computer-Aided  Logistics  Support  Steering  Group 

EtoD  Environmental  Quality  Topical  Review 

DoD  Environmental  Technical  Exchange  Conference  Working  Group  Steering  Committee 
(DoD  ETEC) 

DoD  Explosive  Safety  Board 

DoD  Human  Factor  Technology  Advisory  Group 

DoD  Human  Factors  Engineering  Technical  Advisory  Group 

DoD  InfraRed  Information  and  Analysis  Center  (and  other  fTACs) 

DoD  Manufacturing  Technology  Advisory  Group 
DoD  Metal-Matrix  Composite  Steering  Committee 

DoD  Missile  Aerodynamics/Structures  Technology  Coordinating  Committee 
DoD  Photovoltaic  Enhancement  Program  (E&C  ^^ssion)  (PREP) 
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DoD  Tri-Service  and  Industry  Coating  Removal  Conference 

DoD/NASA  Integrated  High  Performance  Turbine  Engine  Technologies  Initiative 

Environmental  Sciences  Tri-Service  Briefings 
Explosive  Countermine  Technology  Colloquim 

Federal  Coordinating  Council  for  Science,  Engineering  and  Technology  (with 
subcommittees) 

Federal  Coordinator  for  Meteorological  Services  and  Supporting  Research 
Federal  Laboratory  Consortium  for  Technology  Transfer  (FLC) 

Fixed  Installation  Smoke  System  Evaluation  (HSSE) 

Human  Factors  Engineering  Technical  Advisory  Group 

Image  Exploration  Programs  Coordinating  Group 
Insensitive  Munitions  Working  Group 

Installation  and  Restoration  Technical  Coordinating  Committee  (IRTCC) 

Inter-Service  Camouflage,  Concealment,  and  Deception  Obscuration  Group  (Army,  Navy, 
Air  Force,  and  Marines)  (Inter-Service  CCDO  Study) 

Interagency  Advanced  Power  Group  (lAPG)  (with  subcommittees) 

Interagency  Committee  for  Extramural  Mathematics 
Interagency  Group  on  Remote  Sensing 
Interagency  Roofing  Research  Coordinating  Group 
Interagency  Working  Group  on  Neuroscience 
Interservice  Antenna  Group 

JDL,  Technical  Panel  for  Command  and  Control 

JDL,  Tri-Service  Laser  Radar  Panel 

JLC  Joint  Policy  Group  for  Logistics  R&D 

Joint  Army,  Navy,  NASA,  Air  Force  Interagency  Propulsion  Committee  (JANNAF) 

Joint  Army,  Navy,  NASA  and  Air  Force  Subcommittee  on  Environment  and  Safety 
Joint  Chemical  Effects  Data  Research  Guide  (JCEDDAR) 

Joint  Committee  on  Tactical  Shelters  (JOCOTAS) 

Joint  Conventional  Communication  Ptogram 

Joint  Directors  of  Laboratories  (JDL)  Technology  Panel  on  Advanced  Materials  (TP AM) 
Joint  Development  Ubjective  Guide  (JDOG) 

Joint  Environmental  Satellite  Coordinating  Group  (JESCG) 

Joint  Integrated  Avionics  Working  Group 

Joint  Logistics  Commanders  (JLC)  Signal  Processing  Technology  Panel 

Joint  Logistics  Commanders  (JLC)  Systems  Software  Safety  Panel 

Joint  Logistics  Commanding  Generals  Munitions  Militarization  and  Disposal  Subgroup 

Joint  Logistics  Over  the  Shore  Technology  Transfer  Workshop 

Joint  Ordnance  Commander's  Group 

Joint  Service  Coordination  of  Chemical  Warfare  and  Chemical-Biological  Defense 
Requirements,  Research,  Development,  and  Acquisition 
Joint  Service  Seeker  Working  Group 

Joint  Services  Civil  Engineering  Research  and  Development  Coordinating  Group 
(JSCERDCG) 

Joint  Services  Electronics  Program 

Joint  Technical  Coordinating  Group  for  Aircraft  Survivability  and  Electronic  Warfare 
Joint  Technical  Coordinating  Group  for  Munitions  Effectiveness 

Joint  Technical  Coordination  Group  for  Munitions  Effectiveness  Smart  Munitions  Working 
Group  (ad  hoc)  (JTCG-ME/SMWG) 

Joint  Technical  Coordinating  Group  for  Munitions  Effectiveness  Smoke  and  Aerosol 
Working  Group  (JTCG-ME/SAWG) 
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Joint  Technical  Coordinating  Group  for  Munitions  Effectiveness  Surface  Targets 
Vulnerability  Panel 

Joint  Technical  Group  on  Thermal  Imaging  Sensors 

Joint  Technology  Coordinating  Group  on  Space  Based  Radar 

Joint  Technology  Coordinating  Group  for  Simulation  and  Training  Devices 

Joint  Technology  Demonstrator  Engine  Program 

JSCERDCG  Subcommittee  on  Base  Survivability  (JSCERDCG-Base  Survivability) 
JSCERDCG  Subcommittee  on  Energy  (JSCERI>CG-Energy) 

JSCERDCG  Subcommittee  on  Expert  Systems  (JSCERDCG-Expert  Systems) 

JSCERDCG  Subcommittee  on  Facility  Diagnostics  (JSCERDCG-Facility  Diagnostics) 
JSCERDCG  Subconunittee  on  Pavements  (JSCERDCG-Pavements) 

JSCERDCG  Subcommittee  on  Physical  Security  (JSCERDCG-Physical  Security) 

Military  Man-In-Space  Program  (Inter-Service)(MMIS) 

Mobility  Fuels  Technical  Action  Coordinating  Committee 
Mobility  Fuels  Technical  Action  Coordinating  Committee 

NASA/AFSC  Space  Technology  Interdependency  Group 

NAS  A/ Air  Force  Space  Technology  Interdependency  Working  Group 

NASP  Joint  Program  Office 

NASP  Steering  Group 

National  Materials  Advisory  Board 

NATO  AC243  Panel  Group  (1)  Camouflage  Radar  Experiment  (Tri-Service  US 
Participation) 

NATO  AC243  Working  Group  (D)  (Tri-Service  US  Participation) 

NATO  Committee  on  Protective  Construction 
NATO  International  Aviation  Fuel  Standardization 

Non-Strategic  Nuclear  Forces  Security  Survivability  Safety  (Program  Advisory  Group) 
(NSNFS3  PAG) 

Non-Strategic  Nuclear  Forces  Security,  Survivability  Safety  (Program  Officers  Group) 
(NSNFS3  POG) 

NS  A  and  Services  in  Signal  Intelligence  and  Computer  Security 
Nuclear  Effects  Survivability  and  Weapons  Hardening  Committee 

Office  of  the  Under  Secretary  of  Defense  for  Research  and  Advanced  Technology 
(OUSD/R&AT),  S&T  Reviews,  e.g.,  Tri-Service  Environmental  Sciences  Review 
OSD  (Force  Management  and  Personnel)  Working  Groups 
OSTP  Committee  on  Materials 

Pavement  and  Railroad  Engineers  Meeting 
Protective  Construction  Seminars 

Radiation  Hardened  Electronics  Technology  Coordinating  Group 
Radiation  Hardened  Electronics  Technology  Coordinating  Group 
Research  Study  Group,  NATO  AC-243,  Panel  IV 

Research  Study  Group  8  (Tri-Service  US  Participation)  (NATO  AC-243.,  Panel  III, 
RSG  8) 

Research  Study  Group  1 1  (NATO  AC-243,  Panel  III,  RSG.l  1 ) 

Research  Study  Group  13,  NATO  AC-243 

SEI  J AC-Executive  Group 

SEI  Joint  Advisory  Committee  (JAC) 

SEI  Technical  Review  Committee 
Shock  and  Vibration  Symposium 
SNOW  Symposium 
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STIG  AF/NASA  Technology  Interdependency  Group 

Strategic  Defense  Initiative  Organization/Innovative  Science  and  Technology  (SDIO/IST) 
Tactical  Missile  Propellants 

Tactical  Weapon  Guidance  and  Control  Information  Analysis  Center  (GACIAC) 

The  Four  Power  Air  Senior  National  Representatives 

The  Technical  Cooperation  Program  (TTCP)  (with  working  groups) 

Tri-Service  Aerom^cal  Research  Panel 

Tri-Service  Airborne  Displays  Working  Group 

Tri-Service  Automatic  Target  Recognition  Working  Group 

Tri-Service  Combat  Identification  System  Program 

Tri- Service  Commander's  Conference 

Tri-Service  Committee  on  Composite  Supponability 

Tri-Service  Committee  on  Kapton  Wiring 

Tri-Service  Committee  on  Non-Destructive  Inspection 

Tri-Service  Coordinating  Committee  for  MIL-STD-810 

Tri-Service  Electromagnetic  Radiation  Panel 

Tri- Service  Fiber  Optic  Coordinating  Group  (with  working  groups) 

Tri-Service  GO  Steering  Committee  Armed  Slices  Vocational  Aptitude  Battery 

Tri-Service  Laser  Bioeffects  Working  Group 

Tri-Service  Laser  Hardened  Materials  and  Structure  Group 

Tri-Service  Manufacturing  Technology  Working  Group 

Tri-Service  Paint  Committee 

Tri-Service  Requirements  Working  Group  (TSRWG) 

Tri-Service  Space  Experiment 
Tri-Service  Working  Group/IFF  Countermeasures 
Tri-Service  Working  Group/Physical  Security 
Tri-Service/Industry  Infrared  Working  Group 

Working  Group  on  Satellite  Meteorology 
Working  Party  for  Explosives 
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DoD  LABORATORIES  BY  MAJOR  FUNCTION 


DoD  LABORATORIES  BY  M/  JOR  FUNCTION* 


TOTAL  S&T 

LABORATORY  SERVICE  RDTE  (K$)  PRGM  (K$) 

RESEARCH 


Naval  Research  Laboratory 

N 

338,336 

123,153 

Vulnerability  Assessment  Laboratory 

A 

0 

0 

AERONAUTICS/PROPULSIQN 

Air  Development  Center 

N 

194,726 

49,167 

Missile  RDE  Center 

A 

174,685 

93,772 

Flight  Dynamics  Laboratory 

AF 

130,113 

8,081 

Aero  Propulsion  Laboratory 

AF 

123,347 

63,920 

Aviation  Research  &  Technology  Laboratory 

A 

99,544 

29,566 

Astronautics  Laboratory 

AF 

44,724 

38,930 

Frank  J.  Seiler  Research  Laboratory 

AF 

2,022 

2,022 

Navy  Space  Systems  Activity  (New) 

N 

0 

0 

BIOMEDICAL 

Walter  Reed  Army  Institute  of  Research 

A 

72,700 

49,537 

Medical  Research  Institute  Chemical  Defense 

A 

39,386 

29,881 

Medical  Research  Institute  of  Infectious  Diseases 

A 

33,853 

19,498 

Armstrong  Aeromedical  Research  Laboratory 

AF 

32,138 

25,177 

Medical  Bioengineering  R&D  Laboratory 

A 

26,614 

11,167 

School  of  Aerospace  Medicine 

AF 

24,142 

21,722 

Medical  Research  Institute 

N 

17,474 

9,064 

Letterman  Army  Institute  of  Research 

A 

12,543 

10,898 

Aeromedical  Research  Laboratory 

A 

6,527 

6,483 

Institute  of  Dental  Research 

A 

4,854 

4,681 

Medical  Research  Unit  3 

N 

4,289 

1,659 

Biodynamics  Laboratory 

N 

3,847 

537 

Institute  of  Surgical  Research 

A 

3,549 

3,509 

Aerospace  Medical  Research  Laboratory 

N 

3,461 

1,516 

Health  Research  Center 

N 

3,177 

870 

*  Funding  is  based  on  1984  RDT&E  Report.  Laboratory  list  is  based  on  OUSD(A)  Task  Force 
Documents.  Reference:  Department  of  D^ense  In-House  RDT&E  Activities,  30  October  1985. 
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TOTAL 

S&T 

LABORATORY 

SERVICE 

RDTE 

PRGM 

BIOMEDICAL  (Continued) 

Biosciences  Laboratory 

N 

2,830 

2,830 

Medical  Research  Unit  No.  2 

N 

2,739 

1,253 

Dental  Research  Institute 

N 

1,065 

229 

CIVIL  ENGINEERING 

Ft.  Belvoir  R«Sa)  Center 

A 

123,801 

11,502 

Engineer  Topographic  Laboratories 

A 

50,909 

15,530 

Engineer  Waterways  Experiment  Station 

A 

37,407 

11,600 

Construction  Engineering  Research  Laboratory 

A 

25,123 

20,037 

Engineering  and  Services  Center 

AF 

19,271 

4,398 

Cold  regions  R&E  Laboratory 

A 

12,379 

10,673 

CHEMICAL/BIO 

Chemical  R«SyD  Center 

A 

126,116 

54,762 

ENVIRONMENTAL 

Geophysics  Laboratory 

AF 

79,227 

63,876 

Atmospheric  Sciences  Laboratory 

A 

29,725 

10,251 

Research  Institute  of  Envirorunental  Medicine 

A 

6,024 

5,429 

Environmental  Prediction  Research  Facility 

N 

5,292 

3,538 

ELECTRONICS 

Avionics  Laboratory 

AF 

335,682 

85,381 

Rome  Air  Development  Center 

AF 

259,466 

111,087 

Electronic  Warfare  Laboratory 

A 

126,652 

5,609 

Communications  and  ADP  Directorate 

A 

124,260 

21,852 

Center  for  Night  Vision 

A 

98,461 

28,275 

Electronics  Technology  and  Devices  Lab 

A 

76,536 

24,054 

Signals  Warfare  Directorate 

A 

49,621 

4,451 

Electronic  WF/Recon  and  Target  Acq  Dir 

A 

23,352 

2,009 

Avionics  R&D  Activity 

A 

20,679 

8,819 

HUMAN  FACTORS 

Human  Resources  Laboratory 

AF 

54,501 

31,066 

Research  Inst  for  Behavioral  and  Social  Sci 

A 

49,137 

13,554 

Personnel  Research  and  Development  Center 

N 

18,453 

5,680 

Human  Engineering  Laboratory 

A 

17,591 

14,407 

MATERIALS 

Materials  Laboratory 

AF 

132,108 

71,589 

Materials  Technology  Laboratory 

A 

36,362 

17,918 
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WORKING  GROUP  C,  ADVOCACY 


REPORT  OF  WORKING  GROUP  C 
ADVOCACY  OF  THE  S&T  PROGRAM 


A .  THE  ADVOCACY  WORKING  GROUP 

The  Advocacy  Working  Group  (Working  Group  C)  of  the  Task  Force  for 
Improved  Coordination  of  Science  and  Technology  Programs  is  one  of  three  working 
groups  formed  at  the  direction  of  the  Task  Force's  Core  Group.  Its  charter  from  the  Core 
Group  instructed  the  Working  Group  to  develop  recommendations  "to  improve  the  external 
and  internal  [to  DoD]  understandings  of  the  importance  of  an  effective  S&T  program  as  a 
necessary  investment  in  future  war  fighting  capabilities." 

B  .  THE  SCIENCE  AND  TECHNOLOGY  PROGRAM 

1 .  The  Contribution  of  the  Science  and  Technology  Program  to  DoD 

One  of  the  cornerstones  of  U.S.  military  strategy  is  to  maintain  and  advance  the 
qualitative  superiority  of  its  military  capabilities  so  as  to  offset  the  numerical  advantages 
and  growing  technological  sophistication  enjoyed  by  the  Soviet  Union: 

As  part  of  the  United  States'  deterrent  strategy,  it  relies  heavily  on  technological  rather 
than  numerical  superiority.  Its  strong  technolt^ical  position  has  always  balanced  sheer 
Soviet  numerical  advantages  and  thereby  added  to  deterTence...[However,  the]  Soviets  are 
clearly  committed  to  dedicating  the  R&D  resources  necessary  to  improve  their  weaponry. 

Indeed,  the  technological  advantages  in  military  capabilities  now  enjoyed  by  the  West 
have  been  threatened,  if  not  eroded...If  [the  Soviets]  seize  the  initiative  and  continue  to 
reduce  the  West's  technological  advantages,  the  United  States  and  its  allies  will  be  forced 
to  expend  even  greater  resources,  or  accept  greater  risks  to  collective  security. ..It  is 
imperative,  therefore,  that  the  United  States  invest  wisely  to  maintain  its  technological 
advantages.^ 


t 


>  *  U.S.  Department  of  Defense,  Soviet  Military  Power:  An  Assessment  of  the  Threat,  1988,  p.  140. 
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The  technological  gap  between  the  US.  and  the  Soviet  Union  is  narrowing.  If  more  is  not 
done  to  reverse  this  decline,  the  U.S.  will  have  to  reconsider  its  reliance  on  a  strategy  of 
technological  superiority. 

Every  militaiy  system  currently  in  the  inventoiy  is  the  legacy  of  a  successful  science 
and  technology  program  investment  made  10-20  years  earlier.  Examples  of  the  positive 
impact  of  science  and  technology  include: 

•  U.S.  fighter  aircraft  air  superiority 

•  precision  guided  munitions  (e.g..  Maverick,  TOW) 

•  air-to-air  missiles  (Sidewinder,  Sparrow,  AMRAAM) 

•  SLBM,  silent  submarine,  and  ASW  capabilities 

•  look-down-shoot-down  radars 

•  stealth  capability 

•  large  bypass  turbine  engines  for  transport  service. 

Current  science  and  technology  efforts  will  result  in: 

•  highly  autonomous  robotic  land  vehicles 

•  improved  surveillance  and  communication  links  through  the  use  of  ultra-low- 
loss  optical  fibers 

•  dramatic  improvements  in  the  thrust-to-weight  ratios  and  fuel  consumption  in 
fighter  and  attack  aircraft  turbine  engines 

•  hypersonic  flight 

•  advanced  space  capabilities 

•  medical  countermeasures  to  chemical  and  biological  weapons 

•  blood  substitutes  and  fluid  volume  expanders  that  are  available  far  forward  on 
the  battlefield 

•  a  broad  spectrum  of  vaccines  against  military  disease  hazards. 

A  formal  listing  of  some  of  the  critical  technologies  of  the  1950s  and  1960s  that 
provided  for  many  of  the  capabilities  of  today’s  Navy  is  provided  in  Appendix  B.  A 
similar  listing  for  technologies  of  the  1970’s  current  or  future  applications  is  also  included 
in  Appendix  B. 

In  addition  to  providing  the  U.S.  with  important  technological  advances  and 
breakthroughs,  investments  in  science  and  technology  also  help  us  to  avoid  "technological 
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surprises"  brought  on  by  the  Soviet’s  own  extensive  research  efforts.  More  generally, 
defense  investments  in  science  and  technology  ensure  that  the  military  will  have  access  to 
the  specific  technologies  it  needs  to  help  it  fulfill  its  numerous  mission  requirements. 
Because  of  these  specialized  requirements,  DoD  is  unable  to  rely  fully  on  commercial 
technological  developments  (although  many  of  these,  particularly  in  microelectronics  and 
computers,  are  critical  to  the  military). 

2.  What  Is  Science  and  Technology? 

DoD's  science  and  technology  program  includes: 

•  Research  (budget  category  6.1); 

•  Exploratory  Development  (6.2);  and 

•  Advanced  Technology  Development  (6.3A). 

The  science  and  technology  program  does  not  include  efforts  which  are  unique  to  a 
particular  system,  specifically: 

•  Advanced  Development  (6.3B) 

•  Full  Scale  Engineering  Development  (6.4). 

The  science  and  technology  program  can  be  characterized  as  consisting  of  the 
development  of  experts  and  knowledge,  as  opposed  to  hardware  development  efforts. 
(The  latter  constitute  the  major  f»orticns  of  the  R&D  budget.)  The  S&T  program  provides 
the  technological  advances  required  to  develop  advanced,  superior  weaponry  and  other 
military  systems  and  capabilities.  Science  and  technology  research  efforts  are  conducted 
through  in-house  laboratories  and  research  centers,  through  contracts  with  academia  and 
industry,  and  jointly  with  other  federal  agencies.  Examples  of  activities  undertaken  in  the 
6. 1  program  include: 

•  High  temperature  superconductivity 

•  Neural  network  computers 

•  Ultra-structured  materials. 

Examples  of  6.2  programs  include: 

•  Advanced  navigation  technologies 

•  Insensitive  high  explosives 

•  Advanced  compressor  and  turbine  component  technology 

•  Optical  processing. 
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The  6.3A  program  includes  important  developments  in: 

•  Advanced  torpedo  guidance  systems 

•  Advanced  intelligence  fusion  techniques 

•  Advanced  technology  demonstrator  engines. 

3 .  The  Decline  in  Science  and  Technology  Resources 

The  members  of  the  Advocacy  Working  Group  view  with  particular  alarm  the 
steady  erosion  of  resources  devoted  to  science  and  technology  by  the  Department  of 
Defense.  This  has  been  a  major  factor  in  the  decreasing  U.S.  technological  superiority.  If 
the  decline  in  resources  devoted  to  science  and  technology  is  not  reversed,  the  impact  on 
the  relative  technological  capabilities  of  U.S.  weaponry  and  forces  may  be  compromised  so 
much  that  we  will  need  to  rethink  our  basic  strategy  of  using  qualitatively  superior  weapons 
to  offset  numerical  disadvantages. 

Although  the  importance  of,  and  resource  problems  faced  by,  the  S&T  program 
have  been  chronicled  in  numerous  reports,  the  decline  in  resources  devoted  to  the  Science 
and  Technology  portion  of  the  R&D  budget  continues  to  be  news  to  many  policy  makers. 
(One  problem  is  that  the  funding  of  SDI  through  the  6.3A  budget  has  obscured  the  decline 
in  resources  devoted  to  the  remainder  of  the  science  and  technology  program.)  Spending 
on  basic  research  (budget  area  6.1),  exploratory  development  (6.2),  and  advanced 
development  (6.3A)-exclusive  of  expenditures  on  the  Strategic  Defense  Initiative-declined 
from  2.3  percent  of  Total  Obligational  Authority  (TOA)  in  fiscal  year  1974  to  2.0  percent  of 
TOA  in  fiscal  year  1988  (see  column  12,  Table  III-l).  Of  particular  concern  is  the  steady 
downward  trend  in  investment  in  6.1  and  6.2  (see  columns  9  and  10  of  Table  lEI-l).  These 
areas  of  research  and  exploratory  development  are  a  primary  source  of  new  ways  to  utilize 
technology  for  military  purposes.  These  basic  trends  have  been  partially  obscured  by  the 
fact  that  DoD's  RDT&E  budget  has  increased  dramatically  over  that  same  period. 

There  are  numerous  reasons  for  this  decline  in  resources.  To  begin  with,  senior 
Service  and  OSD  officials,  as  well  as  members  of  Congress  and  their  staffs,  are  in  many 
cases  insufficiently  aware  of  the  science  and  technology  program's  accomplishments,  and 
the  full  extent  of  its  significance  as  an  investment  in  our  future  national  security.  Just  as  in 
the  private  sector,  science  and  technology  must  come  to  be  viewed  as  a  cost  of  doing 
business,  not  a  luxury  that  can  only  be  afforded  in  good  times.  DoD's  commitment  to  this 


Table  III-1.  TOA,  Science  and  Technology  Program,  1968-1988 
(Billions  of  1988  Dollars) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

TOTAL 

6.3A 

S&T 

6.3A 

6.3A 

TOTAL 

TOA 

YEAR 

6.1 

6.2 

w/o  SDi 

w/o  SDI 

SDI 

TOTAL 

S&T 

(Billions) 

70 

1,057 

3,281 

4,338 

4,338 

242 

71 

991 

3,040 

4,031 

4,031 

218 

72 

976 

3,308 

4,230 

4,284 

212 

73 

867 

3,177 

4,043 

4,043 

202 

74 

805 

2,945 

787 

4,537 

787 

4,537 

195 

75 

738 

2,671 

876 

4,285 

876 

4,285 

188 

76 

727 

2,619 

933 

4,279 

933 

4,279 

195 

77 

775 

2,711 

1,021 

4,507 

1,021 

4,507 

205 

78 

803 

2,702 

972 

4,477 

972 

4,477 

202 

79 

849 

2,745 

1,009 

4,602 

1,009 

4,603 

202 

80 

908 

2,813 

940 

4,662 

940 

4,662 

206 

81 

917 

2,968 

834 

4,719 

834 

4,719 

232 

82 

970 

3,107 

1,026 

5,102 

1,026 

5,102 

259 

83 

1,050 

3,282 

1,102 

5,434 

1,102 

5,434 

280 

84 

1,083 

2,853 

1,755 

5,691 

63 

1,817 

5,753 

293 

85 

1,055 

2,820 

1,631 

5,506 

1,726 

3,356 

7,231 

315 

86 

1,140 

2,724 

1,679 

5,543 

3,182 

4,861 

8,725 

302 

87 

1,044 

2,742 

1,980 

5,766 

4,360 

6,340 

10,125 

298 

88 

1,038 

2,830 

2,207 

6,074 

5,877 

8,084 

11,951 

303 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

TOTAL 

6.3A 

S&T 

6.3A 

6.3A 

TOTAL 

6.1 

6.2 

w/o  SDI 

w/o  SDI 

SDI 

W/SDI 

S&T 

as  % 

as  % 

as  % 

as  % 

as  % 

as  % 

as  % 

YEAR 

TOA 

TOA 

TOA 

TOA 

TOA 

TOA 

TOA 

70 

0.44 

1.36 

1.79 

1.79 

71 

0.45 

1.40 

1.85 

1.85 

72 

0.46 

1.56 

2.02 

2.02 

73 

0.43 

1.57 

2.00 

HIH 

2.00 

74 

0.41 

1.51 

0.40 

2.33 

2.33 

75 

0.39 

1.42 

0.47 

2.28 

2.28 

76 

0.37 

1.34 

0.48 

2.19 

2.19 

77 

0.38 

1.32 

0.50 

2.20 

2.20 

78 

0.40 

1.34 

0.48 

2.22 

2.22 

79 

0.42 

1.36 

0.50 

2.28 

0.50 

2.28 

80 

0.44 

1.37 

0.46 

2.26 

0.46 

2.26 

81 

0.40 

1.28 

0.36 

2.03 

0.36 

2.03 

82 

0.37 

1.20 

0.40 

1.97 

0.40 

1.97 

83 

0.38 

1.17 

0.39 

1.94 

0.39 

1.94 

84 

0.37 

0.97 

0.60 

1.94 

0.02 

0.62 

1.96 

85 

0.34 

0.90 

0.52 

1.75 

0.55 

1.07 

2.30 

86 

0.38 

0.90 

0.56 

1.84 

1.05 

1.61 

2.89 

87 

0.35 

0.92 

0.66 

1.94 

1.46 

2.13 

3.40 

88 

0.34 

0.93 

0.73 

2.01 

2.94 

2.67 

3.94 

"cost  of  doing  business"  is  essential  if  the  United  States  is  to  continue  relying  on  a  strategy 
of  technological  superiority. 

The  problems  associated  with  adequate  funding  of  the  S&T  program  were  given 
special  attention  by  a  recent  Office  of  Technology  Assessment  report; 

Funding  for  technology  base  programs  is  particularly  vulnerable  during  times  of  tight 
budgets.  The  rapid  spend-out  rates  of  technology  base  programs  mean  that  cuts  in  R&D 
go  farther  toward  reducing  deficits  than  similar  size  cuts  in  procurement  programs.  And 
the  lack  of  obvious,  tangible  outputs  from  R&D  projects  makes  the  value  of  individual 
programs  difficult  to  define.  Technology  base  programs  are  particularly  vulnerable  to 
"raiding"  to  support  programs  in  procurement  or  the  later  stages  of  development.^ 

In  recent  years  the  SDI  program  has  been  supported  from  6.3A  efforts.  Thus, 
although  some  SDI  endeavors  are  important  to  non-SDI  S&T  efforts,  when  SDI 
expenditures  are  included  in  other  DoD  science  and  technology  activities,  they  provide  a 
misleading  impression  of  budgetary  growth  in  the  broader  base  of  science  and  technology 
efforts  (see  Table  ni-1  above,  columns  7  and  14). 

4 .  The  Role  of  DoD's  Science  and  Technology  Program 

The  role  of  the  science  and  technology  program  is  to  ensure  that  all  of  DoD's 
military  capability  needs  are  being  met.  DoD  seeks  to  fulfill  this  role  by  maximizing  the 
return  on  its  own  S&T  investments,  and  without  the  undue  duplication  of  efforts  being 
supported  elsewhere,  including  other  government  laboratories,  industry,  or  universities. 
There  are  a  number  of  important  reasons  for  DoD  to  make  its  own  investments  in  science 
and  technology.  They  fall  into  four  broad  categories: 

a.  Essential,  High-Risk  Projects 

Some  technologies  are  recognized  as  having  a  high  potential  for  military 
applications,  but  are  very  high-risk  projects  nonetheless.  In  many  cases  it  is  necessary  for 
Dol)  to  take  the  lead  in  promoting  such  S&T  efforts  because  of  the  absence  of  incentiv  es 
for  other  institutions  to  do  so. 

b.  Unique  Military  Requirements 

Some  areas  of  science  and  technology  research  are  required  for  unique  military 
applications.  Examples  include  not  only  such  areas  as  chemical  warfare  defense,  anti- 

2  U.S.  Congress,  Office  of  Technology  Assessment,  The  Defense  Technology  Base:  Introduction  and 
Overview,  OTA-lSC-374,  Washington  D.C.,  March  1988. 


submarine  warfare  technology,  directed  energy  weapons,  and  advanced  fuzing  techniques, 
but  the  unique  supportability  requirements  of  many  military  systems,  the  unique  requests 
made  of  military  civil  engineering,  and  medical  research  for  vaccines  that  would  be  in  little 
demand  until  U.S.  forces  were  required  to  deploy  to  regions  with  rare  diseases.  If  DoD 
does  not  take  the  lead  in  developing  comprehensive  research  programs  in  these  and  other 
areas,  they  will  be  neglected  no  matter  how  important  they  may  be. 

c.  Need  to  Understand,  Push,  and  Exploit  Emerging  Technologies 

DoD's  objective  is  to  field  technologically  superior  military  capabilities.  This  often 
provides  it  with  a  different  set  of  incentives  than  those  faced  by  private  industry.  In 
particular,  it  may  prove  very  valuable  to  the  military  to  invest  in  a  promising  technology  at  a 
time  when  private  industry  believes  that  same  technology  is  too  far  away  from  a 
commercial  payoff  to  warrant  a  significant  level  of  investment.  Because  of  the  time 
urgency  of  its  requliements,  it  often  benefits  DoD  to  invest  resources  to  push  the 
development  of  new  and  potentially  important  technologies  more  rapidly.  Finally, 
investments  in  S&T  have  the  added  benefit  of  guaranteeing  that  a  highly  trained  cadre  of 
experts  is  available  to  ensure  that  DoD  acquires  cost  effective  military  systems. 

d.  Need  to  Demonstrate  the  Military  Applications  of  Specific 
Technologies 

There  are  many  cases  in  which  a  technology  or  technological  advancement  appears 
to  have  important  military  utility,  but  that  military  utility  has  yet  to  be  demonstrated.  How 
useful  will  a  new  technology  be,  in  what  ways  will  it  be  useful,  and  how  can  its  military 
utility  be  improved?  Determining  the  true  value  of  new  technologies,  and  directing  research 
and  development  efforts  in  the  most  efficient  directions,  are  thus  important  roles  played  by 
the  DoD  science  and  technology  program. 

C.  FINDINGS  AND  RECOMMENDATIONS 

1  .  Treat  S&T  as  a  Corporate  Investment 

a.  Finding 

The  narrowing  of  the  technological  gap  between  the  United  States  and  the  Soviet 
Union  has  potentially  far-reaching  implications  for  the  US  military  posture.  Reversing  this 
trend  must  be  seen  as  one  of  the  main  priorities  of  the  Department  of  Defense  in  the  years 
ahead.  DoD's  science  and  technology  community  can  continue  to  provide  the  advances 
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required  for  technologically  superior  war-fighting  capabilities  only  if  it  is  provided 
sufficient  support  from  tlie  higher  management  levels  in  DoD  and  in  Congress.  The  long 
term  value  of  investments  in  Science  and  Technology  R&D  must  not  be  eroded  by  budget 
decisions  in  favor  of  more  immediate  short-term  requirements.  The  relatively  small  amount 
of  resources  devoted  to  Science  and  Technology  programs-less  than  2  percent  of  the  entire 
DoD  budget— should  be  treated  as  a  necessary  cost  of  retaining  superior  war-fighting 
capabilities  over  the  long  term.  S&T  program  costs  must  be  viewed  as  an  essential 
corporate  investment. 

b.  Recommendation 

•  DoD  should  arrest  the  erosion  of  the  current  S&T  program  and  establish  and 
enforce  rational  goals  for  future  growth.  These  goals  should  be  established  as 
a  percentage  of  TOA,  and  not  be  subjected  to  trade-offs  with  other  parts  of  the 
budget. 

Implementation: 

•  OSD  will  establish  an  end-of-FYDP  goal,  based  on  a  coordinated  DoD 
Investment  Strategy,  require  annual  growth  to  achieve  this  goal,  and  protect  the 
S&T  programs  against  disproportionate  cuts  during  budget  exercises.  This  can 
only  be  accomplished  by  the  issuance  of  a  directive  signed  by  the  Secretary  of 
Defense. 

•  Pending  issuance  of  this  directive,  the  SecDef  should  ensure  that  the  FY-90 
S&T  budget  (exclusive  of  SDI)  experiences  positive  real  growth. 

2 .  Improve  High  Level  Management  Support  for  S&T 

a.  Findings 

Part  of  the  advocacy  problem  that  the  S&T  program  faces  is  directly  attributable  to 
its  small  relative  size,  which,  from  a  financial  viewpoint,  tends  to  make  it  a  second  order 
consideration.  To  offset  this  tendency,  the  fact  that  the  S&T  program  is  the  cornerstone  of 
future  US  technological  superiority  in  its  war-fighting  capabilities  needs  to  be  constantly 
communicated  to  the  senior  decision  makers  in  DoD.  They  in  turn  must  become  explicit 
and  pro-active  advocates  of  S&T  program  investments. 

In  order  to  support  the  senior  decision  makers'  advocacy  of  the  S&T  program,  they 
must  be  kept  better  informed  of  its  objectives,  accomplishments,  and  contributions.  No 
one  can  be  expected  to  support  a  program  on  faith  alone.  An  additional  benefit  of 


in-8 


providing  such  improved  communication  will  be  an  increased  emphasis  on  management 
and  productivity  improvements.  The  increased  visibility  will  make  S&T  program  managers 
more  accountable  for  meeting  the  program  objectives  that  have  been  set 

b.  Recommendations 

(1)  Improve  High  Level  Advocacy  to  Deliver  Message 

•  The  Secretary  of  Defense  and  other  senior  DoD  decision  makers  should  be 
explicit  and  pro-active  in  advocating  the  S&T  program. 

Implementation: 

•  USD(A)  should  personally  provide  highly  visible  advocacy  for  the  S&T 
program. 

•  Support  of  the  S&T  program  should  be  articulated  in  all  OSD,  Service,  and 
Agency  posture  statements. 

•  CINC  and  other  user  support  must  be  cultivated  by  Service  S&T  program 
sponsors. 

•  USD(A)  should  direct  that  an  annual  review  of  the  S&T  program  be  given  to 
the  Defense  Acquisition  Board  (DAB)  by  the  chairman  of  the  S&T  Committee 
of  the  DAB. 

(2)  Improve  Communication  of  Science  and  Technology  Program 
Successes 

•  Science  and  technology  program  accomplishments  and  contributions  should 
regularly  be  brought  to  the  attention  of  senior  OSD  and  Service  decision 
makers,  the  CENCs,  and  Congress. 

Implementation: 

•  Annual  update  by  the  chairman  of  the  DAB  S&T  Committee  to  the  DAB  of 
S&T  achievements  relative  to  the  S&T  Investment  Strategy,  including  the 
transitioning  of  technology  to  system  application. 

•  Unclassified  DoD  annual  science  and  technology  program  report. 

•  Publicize  significant  S&T  results. 

•  Encourage  lab  visits  by  Congressmen,  DSB  members,  senior  OSD  and  Service 
decision  makers,  etc. 


(3)  Improve  Image  of  S&T  Program  Management 

•  Improvements  in  S&T  Program  management  and  other  actions  taken  to 
increase  productivity  should  be  regularly  brought  to  the  attention  of  senior  DoD 
and  Congressional  decision  makers. 

Implementation: 

•  SecDef  should  be  periodically  advised  on  S&T  management  issues. 

•  Annual  update  to  the  DAB  of  S&T  management  improvements  and  ongoing 
actions  by  R&AT  with  Service  support. 

•  Publicize  significant  S&T  management  achievements,  and  include  in  an 
unclassified  DoD  annual  S&T  program  report. 
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IMPORTANT  TECHNOLOGIES  AND  THEIR  APPLICATIONS 
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sensors  targets  at  global  ranges  without  need  for  penetration  by 

manned  platform 


Table  B-2.  Technologies  of  the  1970s  Have  Provided  (or  Soon  Will)  Revolutionary  Capabilities  for  Today's  Navy 
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